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This instructional package is intended for use in 
training Air Force personnel enrolled in a program for apprentice 
masons. Training includes an introduction to masonry and provides 
instruction in the use of masons' hand, portable power, and shop 
tools; construction and maintenance of masonry structures using 
brick, concrete block, and tile; preparation of concrete, mortar and 
plaster mixes; placement of reinforcement steel; placement and 
finishing of concrete; and plaster, stucco, and tile. Military 
training is also provided for end-of-course appointments, 
predeparture safety briefing, and physical conditioning. The package 
contains a set of lesson plans, three study guides, and three 
workbooks. Included in each lesson plan are a course content outline, 
lists of pertinent student instructional materials, approximate times 
to complete each phase of the course, suggested teaching methods* and 
instructional guidance. The study guides consist of series of 
instructional units, each of which contains an objective, an 
introduction, instructional text, and questions. Numerous figures and 
diagrams illustrate the text. The accompanying workbooks include 
objectives, lists of needed equipment, instructions for performing 
various tasks, and written exercises. (MN) 
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USAF Technical Training School (ATC) 

Sheppard Air Force Base, Texas 76311 



PLAN OF INSTRUCTION J3ABR55231 000 

(PDS Code NDZ) 
30 April 1986 



FOREWARD 



1. PURPOSE: This publication is the plan of instruction (PCI) when the pages 
listed on Page A are bound into a single volume. When separated into units of 
instruction, it becomes the Lesson Plan/Part I. The POI contains the 
qualitative requirements for course J3ABR55231, Masonry Specialist, in terms 
of objectives for each unit of instruction and shows planned time, training 
standard correlation, and support materials and guidance. This POI was 
developed according to ATCR 52-18, Plans of Instruction, Lesson Plans and 
Course Validation. 

2. COURSE DESIGN/DESCRIPTION: The instructional design for this course is 
Group/Lock Step. The course trains airmen to perform duties prescribed in AFR 
39-1 for Apprentice llason, AFSC 55231. Training includes an introduction to 
masonry and provides instruction on mason's hand, portable power, and shop 
tools; construction and maintenance of masonry structures using brick, 
concrete block, and tile; preparing concrete, mortar and plaster mixes; 
placing reinforcement steel; and placing and finishing concrete. Deviation 
from the sequence of the subject matter in this plan of instruction is 
authorized when it is necessary to minimize the detrimental effects of adverse 
weather, inoperative equipment, or other factors of temporary duration which 
could otherwise degrade training. In addition, military training is provided 
for end of course appointments, pre-departure safety briefing, and physical 
conditioning. 

3. REFERENCES: This POI is based on Specialty Training Standard, 552X1, 
December 1978, and Course Chart J3ABR55231 000, 1 October 1982. 



WILLIAM W. MILLER, Colonel, USAF 
Commander, 3770 Tech Tng Gp 



Supersedes Plans of Instruction J3ABR55230 000, 30 December 1982 
OPR: 3770 Technical Training Group 
Prepared by: Mr. Michael Young 
Distribution: Listed on Page A 
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PLAN OF INSTRUCTION/LESSON PLAN PART t 



N aME O F INSTRUCTOR 



COU RSE TITL E 



Masonry Specialist 



BLOCK TITLE 

Introduction to Masonry 



1. 



COURSE CONTENT 



"n Orientation and Course Introduction 

a. Welcome 

b. Overview of course content and goals 

c. Inform students of benefits of the Community College of the 
Air Force (CCAF) and its assignment of academic credit for training 
at regional accredited institutions. 

d. Student progress policies to include: 

(1) Progress checks 

(2) Written tests 

(3) Speci al i ndi vidual assistance 
Student recognition program 

f. Effective study procedures 

g. Ground safety 
Procedures for shelter exercises and fire evacuation plan 
Student critique program 
Energy conservation 

Emphasize fraud, waste, and abuse program 
Types, use and care of training literature 



Z TIME 



m, 



Instructions for corpletion of STTC Form 120, Processing 



Checklist-TDY Student Personnel 

n. Professional Conduct and Relationships ATCR 30-4 



1.5/0 
Day 1 
(1-5/0) 



SUPERVISOR APPROVAL OF LESSON PLAN 



SIGNATURE AND DATE 



SIGNATURE AND DATE 



POI NUMBER 

J3ABR55231 000 



BLOCK 



UNIT 



DATE 

30 April 1986 



PAGE NO- 



EKLC 



A I V* JUN 7B 



133 



PREVIOUS EDITION OBSOLETE 



COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 

SG J3ABR55231 OOO-I-l, Orientation and Course Introduction 
SW Power Production Division/All Courses, The Air Force Fraud, Waste and 
Abuse Program 

Trai ni ng Methods 
Lecture (1.5 hrs) 

instr uctional Guidance 

fcome students. Explain the schools chain of command. Identify locations 
of exits and fire extinguishers. Conduct student tour of course facilities. 
The following references are used in preparing this lesson: AFR 123-2, Air 
Force Fraud, Waste end Abuse (FW&A) Prevention and Detection; ATCR 52-3, 
Student Measurement; ATCR 52-26, Student Scheduling and Administration; ATCR 
52-29. Student Critique Program, and ATCR 30-4, Professional Conduct and 
Relationships. Explain DS time and DS assignment sheet. Hand out SW Fraud, 
Waste and Abuse. 
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PLAN OF INSTRUCTION/LESSON PLAN PART I 



NAME O F INSTRUCTOR 



COURSE TITLE 



Masonry Specialist 



BLOCK TITLE 

Introduction to Masonry 



COURSE CONTENT 



Safety 

a. Given situations involving electrical hazards, analyze the 
hazard and explain the required safety precautions. SIS: 6b 

ME AS: PC — 

b. Identify emergency treatment for acid spills by completing 
the statements. SIS: 6d MEAS: PC 

c. Given incomplete statements, specify procedures used in 
identification, reporting, and correcting safety hazards. SIS: 6c 
MEAS: PC 

(1) Identifying safety hazards 

(2) Reporting safety hazards 

(3) Correcting safety hazards 

d. Given a situation involving a safety hazard and AF Form 457, 
report the hazard by completing AF Form 457 with no more than two 
instructor assists. SIS: 6^ MEAS: PC 

. (1) AF Form 457 

(2) Completing AF Form 457 

e. Given incomplete statements, identify requirements for 
hazardous waste storage by completing the statements. SIS: 6e 
MEAS: PC — 

(1) Hazardous waste materials 

(2) Hazardous waste storage 



2. TIME 



1.5/1 
Day 1 
(0/.5) 



(0/.5) 
(•5/0) 



(•5/0) 



(•5/0) 
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PREVIOUS EDITION OBSOLETE 

8 



COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 

SG J3ABR55231 000-1-2, Safety 

WB J3ABR55231 000^ ^ ^ty 

DS J3ABR55231 C , . rected Study Assignments 

Audio Visual Aids 
3bmm slides. Safety 

Training Methods 
Lecture/Discussion (1 hr) 
Performance (.5 nr) 
Directed Study (1 hr) 

Instructional Guidance 

Discuss the procedures for identifying, reporting and correcting safety 
hazards. Discuss AF Form 457 and the procedures for completing the form. 
Discuss the requirements for hazardous waste storage. Progress checks 2c, 2d, 
and 2e will be administered following each applicable presentation. Each 
student will be evaluated on the objectives using ATC Form 98. The grade will 
be an "S" for satisfactory or "U" for unsatisfactory. This grade will be 
placed on the ATC Form 667. 

Directed Study will be assigned by the classroom instructor on day 1. The 
assignment will be checked at the beginning of day 2. Progress Checks 2a and 
2b will be administered prior to beginning the presentation on day 2. Each 
student will be evaluated on the objectives using ATC Form 98. The grade will 
be "S" for satisfactory or "U" for unsatisfactory. This grade will be placed 
on the ATC Form 667. 
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NAMe OF INSTRUCTOR 



PLAN OF INSTRUCTiON/LESSON PLAN PART I 



COU RSe: Tl TL E 



Masonry Specialist 



BLOCK TITLE 

Introduction to Masonry 



COURSE CONTEKT 



2. TIME 



3. Maintenance of Tools and Equipment 

a. Given illustrations and statements pertaining to construc- 
tion tools and equipment, identify the construction tools and 
equipment, their use and the care required. STS: 8a MEAS: PC 

b. Given procedures, construction tools, machinery and working 
as a member of a team, make operator adjustments or repairs as 
necessary with no more than two instructor assists. Tools and 
machinery must be in safe working order and ready for use. STS: 8b 
MEAS: PC 



2/1 
Day 1 
(0/1) 



(.5/0) 



(1) Construction tools 

(2) Equipment 

c. Given procedures, construction tools, equipment, and working (1/0) 
as a member of a team, sharpen the construction tools as required 
v/ith no more than three instructor assists. The construction tools 
must be free of burrs, nicks, and ready for use. STS: 8£ MEAS: PC 

(1) Chisels 

(2) Brickset 

d. Given procedures, construction machines, tools and equipment (.5/0) 

of a team, lubricate the tools and machines 
instructor assists. All parts must move 

STS: 8d MEAS: PC 



and working as a member 
with no more than three 
freely without binding. 

(1) Handtools 

(2) Equipment 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 
Student Instructional Materials 

SG J3ABR55231 000-1-3, Maintenance of Tools and Equipment 
WB J3ABR55231 000-1-3, Maintenance of 7ools and Equipment 
DS J3ABR55231 000, Directed Study AssT^iments 
Manufacturer's Manuals 

Training Equipment 
Concrete Mixer (12) 
Concrete Saw (12) 
Mortar Mixer (12) 
Tile Saw (12) 
Electric Hammer (12) 
Hand tools for Masonry (2) 
Electric Saw (12) 

Training Methods 
Lecture/Di scussion (1 hr) 
Performance (1 hr) 
Directed Study (1 hr) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Directed Study for 3a will be assigned on Day 1. The assignment will be 
checked at the beginning of day 2. Discuss the construction tools and 
equipment their selection use and care. Discuss and demonstrate the 
procedures for making operator adjustments or repairs. Discuss and 
demonstrate sharpening hand t^ols. Discuss and demonstrate lubrication of 
tools and construction machines. Progress Checks 3b, 3c, and 3d will be 
administered following the presentation of 3d. Each student will be evaluated 
on the objective using ATC Form 98. The grade will be "S" for satisfactory or 
"U" for unsatisfactory. This grade will be placed on ATC Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups for 1 hour in day 1 to lubricate, sharpen, and repair tools and 
equipment and to perform preoperational inspection on masonry tools and 
equipment. One instructor will be required for each group to insure correct 
procedures are used, and students develop the desired skills. 
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 


NAME O F INSTRUCTOR 


COU RSE TITLE 

Masonry Specialist 


BLOCK TITLE 

Introduction to Masonry 


1. COURSE CONTENT 


2. TIME 


4. Project Planning 

a. Given engineering drawings demonstrate procedures for 
determining the type, location, and configuration of masonry work for 
the construction of the building. SIS: Ta^ MEAS: PC 

(1) Types of engineering drawings 

(2) Interpreting engineering drawings 

SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 

SG J3ABRb5Z31 000-1-4, Project Planning 

WB J3ABR55231 000-1-4, Project Planning 

HO J3ABR55231 000-I-4-H1, Explanation of Masonry Terms 

Engineering Drawings 

Training Methods 
Lecture/Discussion (1 hr) 
Performance (2 hrs) 

Instructional Guidance 

Discuss building plans. Discuss the basic symbols found in the plans 
and their interpretation. Have students identify information from a 
set of drawings. Progress Check 4a will be administered following 
the presentation. Each student will be evaluated on the objective 
using ATC Form 98. The grade will be "S" for satisfactory or "U" for 
unsatisfactory. This grade will be placed on the ATC Form 667. 
Directed Study will be assigned, by the classroom instructor, before 
the close of each training day and the assignment will be checked the 
following training day prior to the days lesson. Directed Study 
measurement will be included in the applicable Criterion Objective's 

ProarP^^ Che^ric 


3/0 

Day 1 
(1/0) 
Day 2 
(2/0) 


SUPERVISOR APPROVAL OF LESSON PLAN 


SIGNATURE AND DATE 


SIGNATURE AND DATE 
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PLAN OP INSTRUCTION/' FSSQN PLAN PART 1 


NAME OF INSTRUCTOR 


COU RSC Tl TL e 

Masonry Specialist 


BLOCK TITLE 

Introduction to Masonry 





^'oncrete Mixtures 



a. -^nj ify materials used in preparing concrete mixtures by 
CO; pleting the statements. Eight of ten responses must be correct. 

:>TS. 'J^ ME AS: PC 

( 1 ) Concrete i ngradi er.ts 

(2) Water-to-cement ratio 

(3) Lime 

b. Given procedures, tools, equipment, and working as a member 
of a team, measure and mix concrete ingredients and perform field 
^ests, with no more than four instructor assists. The mixture must 
be uniform in color, consistency, and meet project specifications. 
STS: 9b, 9d ME AS: PC 

(1 ) Proporti ons 

(2) Designing 

(3) Machine mixing 

(4) Manually mixing 

(5) Slump Test 

SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 

SG J3ABR55231 000-1-5, Concrete Mixtures 

WB J3ABR55231 000-1-5, Concrete Mixtures 

DS J3ABR55231 000, Directed Study Assignments 

Audio Visual Aids 

35mm slides. Concrete Mixtures 

Training Film: FLC 46689 Principles of Quality Concrete 



SUPERVtSOR APPROVAL OF LESSON PLAN 



4/1 
Day 2 
(2/0) 



(2/1) 



SIGNATURE AND DATE 



SIGNATURE AND DATE 



PAGE NO, 1 



POI NUMBER 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE (Cont'd) 



Training Equipment 

Hand Tools for Mixing Concrete (2) 

Training Methods 
Lecture/Discussion (1.5 hrs) 
Performance (2.5 hrs) 
Directed Study (1 hr) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss the tools and equipment used to measure, mix and perform field tests 
for concrete mixtures. Progress Check 5a will be administered following the 
presentation. Each student will be evaluated on the objective using ATC Form 
98, the grade will be "S" for satisfactory or an "U" for unsatisfactory. This 
grade will be placed on ATC Form 667. 

Discuss and demonstrate measuring, mixing, and performing field tests. 
Demonstrate mixing and testing of concrete mixture. Progress Check 5b will be 
administered following the presentation. Each student will be evaluated on 
the objective using ATC Form 98, the grade will be "S" for satisfactory or an 
"U" for unsatisfactory. This grade will be placed on ATC Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups for 2.5 hrs in day 2 to prepare and mix concrete. Two instructors 
are required to insure that correct procedures are used and students develop 
the desired skills. 
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NAME O P INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



COU RSE TlTt 



Masonry Specialist 



BLOCK TITLE 



Introduction to Masonry 



COURSE CONTENT 



Z TIME 



6. Construction Layout 

a. Given incomplete statements, determine procedures for 
locating, constructing and erecting forms for concrete footings, 
walls, ramps and steps by completing the statements. SIS: lOajl), 
10a(3) , 10a(4) , 10a(5) ME AS: PC 

(1 ) Hub stakes 

(2) Squaring 

(3) Batter boards 

(4) Marking elevation 

b. Given procedures, tools, materials, equipment and working as 
a member of a team, prepare a subgrade to receive concrete with no 
more than two instructor assists. Subgrade must be firm and within + 
1" of level. SIS: ^Od MEAS: PC ~ 

(1) Site preparation 

(2) Subgrades 

(3) Tools and equipment 

(4) Checking the completed work 



6/1 
Day 2 
(0/1) 
Day 3 
(2/0) 



(4/0) 



SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 
SG J3ABR55231 000-1-6, Construction Layout 
WB J3ABR55231 000-1-6, Construction Layout 
DS J3ABR55231 000, Directed Study Assignments 

Audio Visual Aids 

Training Film: MN 6719A, Building Techniques, Foundations and 
Concrete 



Training Equipment 
Masonry Hand Tools (2) 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE (ConfJ) 

Training Methods 
Lecture/Discussion (2 hrs) 
Performance (4 hrs) 
Directed Study (1 hr) 

Multiple Instructor Requirements 
Equipment j> Supervision (2) 

Instructional Guidance 

Discuss the process of locating forms. Progress Check 6a will be administered 
following the presentation. Each student will be evaluated on the objective 
using ATC Form 98. The grade will be "S" for satisfactory end a "U" for 
unsatisfactory. This grade will be placed on ATC Form 667. Discuss and 
demonstrate the tools and materials used to prepare a subgrade. Progress 
Check 6b will be administered following the presentation. Each student will 
be evaluated on the objective using ATC Form 98. The grade will be an "S" for 
satisfactory and a "U" for unsatisfactory. This grade will be placed on ATC 
Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups and each group will layout a site for slab construction. One 
instructor will be required for each group to insure that correct procedures 
are used and students develop the desired skills. 
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N AME O F INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



BLOCK TITUE 

Introduction to Masonry 

"i7 ^ 



ecu RSe Tl TU E 



Masonry Specialist 



COURSE CONTENT 



Z TIME 



7. Preparing for Concrete 

a. Given procedures, tools, materia'is, equipment and working 
as a member of a team, locate, construct, and erect a slab form for 
concrete with no more than three instructor assists. The form must 
be tight k braced to eliminate movement and be within +; 1/8" of square 
and level. STS: 10a(2) MF.AS: PC 

(1) Tyj5es 

(2) Appl ication 

(3) Tools and materials 

(4) Methods 



6/2 
Day 3 
(0/2) 
Day 4 
(6/0) 



SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 
SG J3ABR55231 000-1-7, Preparing for Concrete 
WB J3ABR55231 000-1-7, Preparing for Concrete 
DS J3ABR55231 000, Directed Study Assignments 
Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. 

Audio Visual Aids 

35mm slides. Building Forms 

Training Equipment 

Hand Tools for Preparing for Concrete (2) 

Training Methods 
Lecture/Discussion (1 hr) 
Performance (5 hrs) 
Directed Study (2 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 



Copyright 1977 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE (Cont'd) 
I nstructional Guidance 



Disc ss and demonstrate the tools, materials and equipment used to locate, 
construct and erect a slab form. Progress Check 7a will be administered 
following the presentation. Each student will be evaluated on the objective 
using ATC Form 98, The grade will be "S" for satisfactory and a "U" for 
unsatisfactory. This grade will be placed on ATC Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check, 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups for student performance. Each group will require one instructor to 
insure that correct procedures are used and students develop the desired 
ski lis. 
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BLOCK TITLE 



ecu RSE TITL E 



Masonry Specialist 



Introduction to Masonry 



COURSE CONTENT 



8. Reinforcement Materials 



a. Determine procedures for the placement of anchor bolts and 
fastening devices in concrete by completing the statements. 

SIS: 10£ MEAS: PC 

b. Given a previously constructed form, procedures, tools, 
materials, equipment and working as a member of a team, prepare and 
install reinforcement materials with no more than three instructor 
assists. The materials must be overlapped, supported and bound. 
STS: lOe MEAS: PC 

(1) Reasons for reinforcement 

(2) Reinforcement 

(3) Cut/tie 



SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 
SG J3ABR55231 000-1-8, Reinforcement Materials 
WB J3ABR55231 000-1-8, Reinforcement Materials 
DS J3ABR55231 000, Directed Study Assignments 

Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 
Audio Visual Aids 



35mm slides: Reinforcement Materials and Tools 
Training Equipment 

Hand Tools for measuring, cutting and installing reinforcement 
Materials (2) 



Z TIME 



1.5/1 
Day 4 
(0/1) 



Day 5 
(1.5/0) 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE (Cont'd) 



Training Methods 
Lecture/Di scussion (.5 
Peformance (1 hr) 
Directed Study (1 hr) 



hr) 



Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss the reinforcement materials, concrete anclior bolts and fastening 
devices. Progress Check 8a will be administered prior to presentation on day 
5. Each student will be evaluated on the objective using ATC Form 98. The 
grade will be "S" for satisfactory and a "U" for unsatisfactory. This grade 
will be placed on ATC Form 667. Discuss and demonstrate the tools and 
materials used to install reinforcement. Progress Check 8b will be 
administered following the presentation. Each student will be evaluated on 
the objective using ATC Form 98. The grade will be an "S** for satisfactory 
and a "U" for unsatisfactory. This grade will be placed on ATC Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 



MIR: For a class size greater than 5 students, the class will be 
two groups to measure, cut, and install reinforcement materials, 
instructor will be required for each group to insure that correct 
are used and students develop the desired skills. 



divided into 
One 
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EKLC 



N AME O F INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



COURSE TITLE 



Masonry Specialist 



BLOCK TITLE 

Introduction to Masonry 



COURSE CONTENT 



Z TIME 



9, Mixing and Placing Concrete 

a. Given a previously constructed slab form, workable concrete, 
tools, materials, equipment and working as a member of a team, select 
the tools and place the concrete with no more than three instructor 
assists. The concrete must be placed as near :he final position as 
possible. STS: 8a, lOf MEAS: PC 

(1) Placing 

(2 ) Tools/equipment 

b. Given freshly placed concrete, tools, materials, equipment 
and working as a member of a team, select the tools and consolidate 
the concrete using hand tampers, spading tools and straight edges 
with no more than two instructor assists. The concrete must be 
within +1/8" of level and all aggregate embedded. STS: 8a, lOh(l), 
10h(2) , 10h(3) MEAS: PC — 

(1) Consolidating 

(2) Tools/equipment 

c* Given consolidated concrete, tools, materials, equipment and 
working as a member of a team, finish the concrete using a stright- 
edge, bull float, hand trowel, edger, groover and brush (broom) with 
no more than four instructor assists. Finished concrete must be 
within + 1/8" of level, free of aggregate and uniformly patterned. 
STS: iTTid) , 10i(2) , 10i(3) , 10i(4) . 10i(5) . 10i(7) MEAS: PC 

(1 ) Finishing 

(2) Procedures 



4,5/1 
Day 4 
(0/1) 
Day 5 
(1.5/0) 



(1.5/0) 



(1.5/0) 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE (Cont'd) 
Student Instructional Materials 

SG J3ABR55231 000-1-9, Mixing and Placing Concrete 
WB J3ABR55231 000-1-9, Mixing and Placing Concrete 
DS J3ABR55231 000, Directed Study Assignments 

Textbook: Modern Masonry, Goodheart-Wi 1 cox. Inc. Copyright 1977 

Audio Visual Aids 

35mm slides, Concreti ng 

35mm slides. Mixing and Placing Concrete for a Slab 

Training Equipment 
Concrete Mixer (12) 

Hand Tools for Mixing and Placing Concrete (2) 

Training Methods 
Lecture/Discussion (1 hr) 
Performance (3.5 hrs) 
Directed Study (1 hr) 

Multiple Instructor Requirements 
Equipment, Supervi sion (2) 

Instructional Guidance 

Discuss and demonstrate the tools and methods used to place, consolidate and 
finish concrete. Progress Checks 9a, 9b and 9c will be administered following 
the presentation of 9c. Each student will be evaluated on the objective using 
ATC Form 98. The grade will be "S" for satisfactory and a "U*' for 
unsatisfactory. This grade will be placed on ATC Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups for 3.5 hours in day 5 to mix, place and finish concrete. One 
instructor is required for each group to insure that correct work procedures 
are used and students develop the desired skills. 
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 




COURSE TITLE 

Masonry Specialist 


BLOCK TITLE 

Introduction to Masonry 


1. COURSE CONTENT 


Z TIME 


10. Curing Concrete 

a. Given procedures, a freshly finished slab, tools, materials, 
equipment and working as a member of a team, cure a concrete slab 
using water, sand, fabric and water proof paper with no more than two 
instructor assists. The concrete slab must retain moisture for a 
minimum of three days. STS: lOk(l), 10k(2), 10k(3) MEAS: PC 

(1) Protection 

(2) Methods 

SUPPORT MATERIALS AND GUIDANCE 

SG J3ABR55231 OOO-I-IO, Curing Concrete 
WB J3ABR55231 ^'OO-I-IO, Curing Concrete 

Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 

Audio Visual Aids 

35mm slides. Curing Concrete 

Training Equipment 

Hand Tools for Curing Concrete (2) 

Training Methods 
Lecture/Discussion (.5 hrs) 
Performance (.5 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss and demonstrate the methods for curing concrete. Progress 
Check 10a will be administered following the presentation. Each 
student will be evaluated on the objective by using ATC Form 98. The 
grade will be "S" for satisfactory and "U" for unsatisfactory. The 
grade will be placed on ATC Form 667. 

MIR: For a class size greater than 6 students, the class will be 
divided into two groups for .5 hour in Day 6 to cure concrete slab. 
One instructor will be required for each group to insure that correct 
work procedures are used and students develop the desired skills. 
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Day 6 
(1/0) 
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N AME O F tNSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



COU RSE Tl TUE 



Masonry Specialist 



BLOCK TiTLfe 



Introduction to Masonry 



COURSE CONTENT 



11. Concrete Maintenance and Repairs 

a. Given a hardened concrete slab, tools, materials, equipment 
and working as a member of a team, remove the forms and make patches 
as necessary with no more than four instructor assists. The forms 
should be removed so as not to damage the concrete, and all voids 
will be repaired to match existing concrete. STS: lOj MEAS: PC 

(1) Form removal 

(2 ) Sequence 

(?) Cleaning, oiling, storing 

(4) Patching 



b. Given incomplete statements, determine the procedures for 
cutting, breaking or drilling concrete using an impact hammer by 
completing the statements. STS: 101(4) MEAS: PC 



(1) Uses 

(2 ) Operation 

c. Given a damaged section of concrete, procedures, tools, 
equipment, materials and working as a member of a team, cut, break, 
or drill the damaged section using a concrete saw, drill and paving 
breaker with no more than three instructor assists. The section must 
be free of concrete and reinforcement materials. STS: 101(1), 
101(2) , 101(3) MEAS: PC 

(1) Inspecting and determing damaged areas 

(2) Methods of removal 

d. Given power tools, materials, equipment and working as a 
member of a team, exercise safety precautions while using and 
maintaining construction tools and equipment, and while operating 
electrically and pneumatically powered tools. STS: 6a(l ) , 6a(2 ) , 
6a(5) MEAS: PC 

(1) Electrically powered tool safety 

(2) Pneumatically powered tool safety 



Z TIME 
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COURSE CONTENT 



SUPPORT MATERIALS AND GUIDANCE 
Student Instructiohal Materials 

SG J3ABR55231 OOO-I-ll, Concrete Maintenance and Repairs 
WB J3ABR55231 OOO-I-ll, Concrete Maintenance and Repairs 
Textbook; Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 

Audiovisual Aids 

35mm slides. Concrete Maintenance and Repairs 

Training Equipment 
Pavement Breaker (12) 
Air Compressor (12) 
Concrete Saw (12) 

Hand Tools for Concrete Maintenance (2) 
Electric Hammer (12) 

Traini ng Methods 
Lecture/Di scussion (1 hr) 
Performance (2 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss and demonstrate the procedures for removing forms and patching, also 
procedures for cutting, breaking and drilling damaged concrete. Reinforce 
safety precautions while using and maintaining construction tools and 
equipment and while operating electrically and pneumatically powered tools. 
Discuss and demonstrate the methods of inspecting damaged or unsafe concrete 
Progress Checks 11a and lib will be administered after each applicable 
objective and 11c and lid, will be administered following the presentation of 
lid. For Progress Check lla, divide the class into two groups and have each 
group remove the forms and make patches as necessary for Progress Check 11c, 
and lid divide the class into groups and have them safely cut, break or drill 
a damaged section of concrete. 

The following reference should be used when preparing the lesson: 
Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 

MIR: For a class size greater than 6 students the class will be divided into 
2 groups for 2 hours in Day 6 to remove and store forms, finish a concrete 
surface, and inspect and repair a concrete structure. One instructor will be 
required for each group to insure correct work procedures are used and 
students develop the desired skills. 

12. Written Test and Test Critique 2/0 

13. MT: Physical Conditioning 0/2 
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NAME OF tN5+RUCTOrt 



PLAN OF INSTRUCTIOH/LESSON PLAN PART I 



BLOCK TITLE 

Block and Brick Construction 



COURSE TITLE 



Masonry Specialist 



1. 



COURSE CONTENT 



2. TIME 



!• Cutting Masonry 

a* Given procedures, tools, materials and equipment, cut brick 
and block using hammers^ chisels, brick set, trowels, and masonry saw 
with no more than four instructor assists. The finished cuts must be 
within + 1/4" of specifications, STS: lla(l ), lla( 2), lla(3), 
lla(4) , n2a(l) , 12a(2 ), 12a(3) , 12a(4) MEAS: ^C 

( 1 ) Tools/equi pment 

(2) Cutting masonry 
(30 Safety 

SUPPORT MATERIALS AND GUIDANCE 

Student Instructional Materials 

SG J3ABR55231 000-II-l» Cutting Masonry 

WB J3ABR55231 OOO-II-l, Cutting Masonry 

DS J3ABR55231 000, Directed Study Assignments 

Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 
Audio Visual Aids 



3/2 
Day 6 

(0/2) 
Day 7 
(3/0) 



35mm slides. Cutting Masonry 

Training Equipment 
Masonry Saw (12) 

Hand Tools for Cutting Masonry (2) 

T raining Methods 
Lecture/Discussi on (1 hr) 
Performance (2 hrs) 
Directed Study (2 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 
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SUPPORT MATERIALS AND GUIDANCE (Cont'd) 



Instructional Guidance 

Discuss and demonstrate th<^ various tools and equipment used to cut and shape 
brick and block. Administer progress check la following the presentation. 
Each student will be evaluated on the objective using ATC Form 98. Grade wi 1 
be an "S" for satisfactory or "U" for unsatisfactory. This grade will be 
placed on the ATC Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
2 groups to saw, cut and shape blocks and bricks. Two instructors will be 
required to Insure that correct work procedures are used and students develop 
the desi red ski lis. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 
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PLAN OF INSTRUCTION/LESSON PLAN PART I 



N AM e O F I N a T RU C TO R 



COU RSE Tl TUE 



Masonry Specialist 



BLOCK TITLE 

Block and Brick Construction 



COURSE CONTENT 



Z TIME 



2. Concrete Block Construction 

a. Given procedures, a concrete slab, tools, materials and work- 
ing as a member of a team, clean and prepare the surface for mortar 
with no more than three instructor assists. The surface must be 
clean, properly marked, and ready to receive mortar. STS: 11c, 12c 
ME AS: PC 

(1 ) Modular design 

(2) Clean 

(3) Measuring procedures 

b. Given a workable mortar mix, tools, materials and working as a 
member of a team, perform field tests and maintain proper consist- 
ency while using mortar with no more than two instructor assists. The 
mortar must retain its consistency, workability and adhesiveness. 
STS: 9d, lib , 12b ME AS: PC 

(1) Field test 

(2) Stiffened mortar 

(3) Retemper 

c. Given procedures, tools, materials and working as a member of 
a team, add lime to previously mixed mortar with no more than two 
instructor assists. The mortar must have workability and adhesive- 
ness. STS: 9c(l) MEAS: PC 

(1) Lime 

(2) Safety 

d. Given procedures, tools, materials and working as a member of 
a team, check horizontal and vertical alignment of structural tile 
and block using levels and straightedges with no more than four 
instructor assists. The completed work must be within _+ 1/4* of 
plumb and level. STS: 12d, 12e(l), 12e(2) MEAS" PC 
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(3/0) 



Day 7 
(0/1) 
Day 8 
(.5/0) 
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Day 8 
(.5/0) 



( 5/1) 
Day 9 
(3/0) 



SUPERVISOR APPROVAL OF LESSON PLAN 



SIGNATURE AND DATE 



SIGNATURE AND DATE 



POi MUMBER 

J3ABR55231 000 



BLOCK 



II 



UNI T 



DATE 



30 April 1986 



PAGE NO. 

25 



ERIC 



\TC 



FO RM 
iUH 78 



133 



PREVIOUS EOtTION OBSOLETE 
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(1 ) Prepari ng mortar 



(2) Spreading mortar 

(3) Corner leads 



(4 ) Horizontal /vert1 cal all gnment 

e. Given procedures, previously constructed corners, tools. Day 8 

materials and working as a member of a team, construct a block and (0/1) 

tile wall using plumb bobs and mason lines with no more than four Day 9 

instructor assists. The completed wall must be within _+ 1/4" of (3/0) 
plumb and level- STS: 12d, 12e(3) MEAS: PC 

Day 10 

(1) Handling the block (3.5/0) 



(2) Positioning the block 

(3^ Laying to the line 

f. Given procedures, tools, materials and working as a member of Day 10 
a team, shape freshly placed mortar joints for block and tile with no (.5/0) 
more than two instructor assists. All joints must be compacted, free 
of voids, and uniform. STS: 12g MEAS: PC 

(1) Tooling 

(2) Tooling Operation 



g. Given tools, materials and working as a member of a team. Day 10 

clean mortar stains from block and tile surfaces with no more than (.5/0) 
two instructor assists. All mortar stains must be removed. 
STS: 12h MEAS: PC 



(1) Cleaning 

(2) Reasons Day 9 

(0/2) 

h. Given procedures, materials and working as a member of a Day 10 

team, construct, erect, and remove scaffolding with no more than two (1/0) 
instructor assists. STS: 10b MEAS: PC 



( 1 ) Erection 

(2) Removal 



i. Given construction tools, equipment, a task and working as a (.5/0) 
member of a team, exercise safety precautions while working on 
scaffolds, and while lifting heavy or cumbersome loads. STS: 6a(3) , 
6a(4) MEAS: PC 



(1) Safe working habits 

(2) Wearing safety equipment 
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SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 

SG J3ABR55231 000-II-2, Concrete Block Construction 
WB J3ABR55231 000-II-2, Concrete Block Construction 
DS J3ABR55231 000, Directed Study Assignments 

Textbook: Modern Masonry, Goodheart-Wi Icox, Inc. Copyright 1977 
Audio Visual Aids 

Tape/Slide FLC 2-0211, Basic Block Laying 

Training Equipment 
Mortar Mixer (2) 

Mortar Box (12) Hand Tools for Cutting Masonry (2) 
Mortar boards (6) 
Training Methods 
Lecture/Discussion (4 hrs ) 
Demonstration/Performance (17 hrs) 
Directed Study (6 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss and demonstrate the methods of laying out and constructing a concrete 
block/tile project. For criterion objective 2a, divide the class into two 
groups and have each group layout a site and chase the bond for a concrete 
block/tile project. For criterion objectives 2b, 2c, 2d, divide the class 
into groups and have each group build corners for a concrete block and 
structural tile project. For objective 2e, divide the class into groups and 
have each group build a structural tile and block wall. For objective 2f, the 
students are to shape the mortar joints, and for objective 2g, they are to 
clean block tile. For objective 2h, the students are to erect sectional steel 
scaffolding. For objective 2i, students are to exercise all safety 
precautions while working with scaffolds and while lifting. 

Progress check 2a will be administered following the presentation. Progress 
checks 2b and 2c will be administered after presentation 2c. Progress check 
2d will be administered after presentation. Progress check 2e and 2f will by 
administered after resentation 2f. Progress check 2h and 2i will be 
administered concurrently after presentation 2i. Each student will be 
evaluated on the objective using ATC Form 98. The grade will be an "S" for 
satisfactory or *'U" for unsatisfactory. This grade will be placed on the ATC 
Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
2 or more groups for days 7, 8, 9, 10. Two instructors will be required to 
ensure that each student accomplishes the required instructional objectives 
and develops the desired skills. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 
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NAME O F INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



BLOCK TITLE 

Block and Brick Construction 



COU RSE Tl TL e 



Masonry Specialist 



COURSE CONTENT 



Z TIME 



3. Brick Construction 

a. Given procedures, tools, materials and working as a member of 
a team, check horizontal and vertical alignment of brick using 
levels and straightedges with no more than four instructor assists. 
The completed work must be within + 1/4" of plumb and level. 

STS: lid, lledl , lle(2j MEAS: 7C 

(1 ) Types of brick 

(2) Characteristics of brick 

(3) Bonding 

(4) Brick corners 

b. Given procedures, previously constructed corners, tools, 
materials and working as a member of a team, construct a brick wall 
using plumb bobs and mason lines with no more than four instructor 
assists. The completed wall must be within _+ 1/4" of plumb and 
level. STS: lid , lle(3) MEAS: PC 

(1) Laying to the line 

(2) Procedures 

c. Given procedures, tools > Tiaterials and working as a member of 
a team, shape freshly placed mortar joints for a brick project with 
no more than two instructor assists. All joints must be compacted, 
free of voids, and uniform. STS: llg MEAS: PC 

(1 ) Tool i ng 

(2) Tooling operation 
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Day 11 
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SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 
SG J3ABR55231 000-II-3, Brick Construction 
WB J3ABR55231 000-II-3, Brick Construction 
DS J3ABR55231 000, Directed Study Assignments 

Textbook: Modern Masonry, Goodheart-Wi 1 cox. Inc. Copyright 1977 
Audio Visual Aids 

Tape/slide FLC 2-0212, Basic Bricklaying 

Tape/slide FLC 12-0157, Laying of Headers, Rowlocks and Soldiers 
Tape/slide FLC, 1-0344, Arch Construction Methods 

Training Equipment 
Mortar Mixer (12) 
Mortar Box (12) 

Hand Tools for Brick Construction (2) 
Mortar Boards (6) 

Training Methods 
Lecture/Discussion (4 hrs) 
Performance (17 hrs) 
Directed Study (6 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

Discuss and demonstrate how to construct a brick project. For criterion 
objectives 3a, 3b, and 3c, the class will be divided into two groups and each 
group will build a brick project. Progress checks are to be administered 
concurrently following presentation 3c. Each student will be evaluated on the 
objective using ATC Form 98. The grade will be an "S" for satisfactory or "U" 
for unsatisfactory. This grade will be placed on the ATC Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
2 groups for 17 hours in days 11, 12, 13, and 14 to accomplish criterion 
objectives 3a, 3b and 3c. Two instructors will be required for this time to 
insure that correct work procedures are used and students develop the desired 
skil Is. 



J3ABR55231 000 II 3 30 April 1986 30 



32 
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PLAN OF INSTRUCTION/LESSON PLAN PART I 



COURSE TITLE 



Masonry Specialist 



BLOCK TITLE 



Block and Brick Construction 



COURSE CONTENT 



Z TIME 



4. Maintenance and Repair of Masonry Structures 

a. Given tools, materials and working as a member of a team, 

seal joints and cracks in brick, block and tile with no more than two 

instructor assists. The joints and cracks must be uniform and water- 
tight. SIS: ll2, 12^ MEAS: PC 

(1) Repointing 

(2) Procedures 

b. Given tools, materials and working as a member of a team, 
apply waterproof and dampproof materials to the surface of brick and 
block with no more than two instructor assists. The waterproof and 
dampproof materials must be applied evenly and the surfaces must be 
watertight. STS: 11 i , 12i MEAS: PC 

(1) Causes 

(2) Methods 

(3) Above ground 

SUPPORT MATERIALS AND GUIDANCE 
S tudent Instructional Mater i als 

SG J3ABR55231 OOO-li-4, Maintenance and Repair of Masonry Structures 
WB J3ABR55231 000-II-4, Maintenance and Repair of Masonry Structures 

Training Equipment 

Hand tools for repair of Masonry Structures (2) 



Training Methods 
Lecture/Discussion (2 hrs) 
Performance (5 hrs) 
Directed Study (2 hrs) 



7/2 

3ay 14 
(3/0) 



(0/2) 
3ay 15 
(4/0) 



Multiple Instructor Requirements 
Equipment, Supervision (2) 
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SUPPORT MATERIALS AND GUIDANCE (Conf d) 



Instructional Guidance 

Discuss and demonstrate how to inspect, clean, and repair cracks and joints in 
concrete blocks, tile and brick surfaces. Divide the class into two groups 
and have them complete criterion objective 4a. Discuss and demonstrate how to 
dampproof and waterproof masonry walls. Divide the class into two groups and 
have them accomplish criterion objective 4b. Progress checks are to be 
administered following each applicable objective. Each student will be 
evaluated on the objective using ATC Form 98. The grade will be an "S" for 
satisfactory or "U" for unsatisfactory. This grade will be placed on the ATC 
Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups for 2 hours in Day 14 to accomplish criterion objective 4a. The 
class will be divided into two groups for 3 hours in Day 15 to accomplish 
criterion objective 4b. Two instructors will be required for a total time of 
5 hours to insure that each student accomplishes the required instructional 
objectives and develops the required skills. 



5. Written Test and Test Critique 2/0 

6. MT: Physical Conditioning 0/4 
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NAMEO F INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



8UOCK TITLE 

Plaster, Stucco, and Tile 



COURSE TITLE 



Masonry Speciali st 



COURSE CONTENT 



Z TIME 



1. Security 

a. Given a list of operational activities related to AFSC 552X1, 
select the activities that indicate OPSEC vulnerabilities. Four of 
five responses must be correct. SIS: 2b(6) MEAS: PC 



0/1 

Day 15 
(0/1) 



SUPPORT MATERIALS AND GUIDANCE 



Student Instructional Materials 



SG J3ABR55231 
WB J3ABR55231 
DS J3ABR55231 



OOO-III-l, Security 
OOO-III-l, Security 
000, Directed Study Assignments 



Training Methods 
Directed Study (1 hr) 
Performance (0 hr) 



Instructional Guidanc e 

Progress Check la wilf be administered prior to presentation on day 
16. Each student will be evaluated on the objective using ATC Form 
98. The grade will be "S" for satis- 



factory or "U" 
ATC Form 667. 



for unsatisfactory. This grade will be recorded on 



Directed Study will be assigned, by the classroom instructor, before 
the close of each training day and the assignment will be checked the 
following training day prior to the days lesson. Directed Study 
measurement will be included in the applicable Criterion Objective's 
Progress Check. 
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MAMeOF iNSTFnJCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



COURSE TITLE 



Masonry Specialist 



BLOCK TITLE 

Plaster, Stucco, and Tile 



1. 



COURSE COHTENT 



Z TIME 



2, Civil Engineering Organization 

a. Given incomplete and matching statements, identify the 
mission, organization, functions, and responsibilities of CE units. 
Eight of ten responses must be correct. STS: 5a^, 5b^ MEAS: PC 

b. Given a list of statements pertaining to property account- 
ability, and a list pertaining to responsibilities of property, match 
the responsibilities to the accountability. Seven of ten responses 
must be correct, STS: 5c MEAS: PC 



0/2 
Day 17 
(0/,5) 



(0/,2) 



c. Given a 
pertain to the 
responses must 



list of Civil Engineer shops, identify the shops that 
structural/pavements career field. Seven of ten 
be correct, STS: la MEAS: PC 



d. Given incomplete statements pertaining to career ladder 
progression, ccmpletp '••he statements. Three of five responses must 
be correct, STS: \-AS: PC 



(0/,5) 



(0/,5) 



e. Given a list or Mason and Civil Engineering duties and 
responsibilities, indicate the masons duties and responsibilities in 
accordance with AFR 39-1, Seven of ten responses must be correct, 
STS: Ib^ MEAS: PC 

SUPPORT MATERIALS AND GUIDANCE 



(0/,3) 



Student Instructional Materials 

SG J3ABR55231 000-III-2, Civil Engineering Organization 
WB J3ABR55231 000-III-2, Civil Engineering Organization 
DS J3ABR55231 000 Directed Study Assignments 

Training Methods 
Directed Study (2 hrs) 
Performance (0 hr) 

Instructional Guidance 

Directed Study will be assigned on day 17, The assignment will be 
checked at the beginning of day 18, Progress Checks, 2a, 2b, 2c, 2d, 
and 2e will be administered prior to beginning the presentation on 
day IC. Each student will be evaluated on the objectives using ATC 
Form 98, The grade will be "S" for satisfactory or "U" for 
unsatisfactory. This grade will be placed on ATC Form 667, 
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SUPPORT MATERIALS AND GUIDANCE [Conf d) 



Instructional Guidance (Cont'd) 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check, 



J3ABR55231 000 III 2 30 April 1986 36 

37 



I AM€ or INSTRUCTOR 



PLAN OF INSTRUCTION/LESSON PLAN PART I 



BLOCK TITLE 

Plaster, Stucco, and Tile 

_ 



COURSE TITLE 



Masonry Specialist 



COURSE CONTENT 



2. Time 



3. Applying Plaster and Stucco 

a. Given procedures, tools, materials and working as a member of 
a team, install lath with no more than four instructor assists. The 
lath must be properly positioned and securely fastened. STS: 9e 
MEAS: PC 

(1) Wood 

(2) Metal 

(3) Gypsum board 

b. Given incomplete statements pertaining to the materials used 
in preparing plaster, complete the statements. Seven of ten 
responses must be correct. STS: 9a MEAS: PC 

(1) Tools 

(2) Plaster 

c. Given procedures, tools, materials and working as a member of 
a team, apply a scratch coat of plaster and stucco to lath material, 
with no more than four instructor assists. The scratch coat must be 
bonded to the lath and ready to recieve the brown coat. 

STS: 9e MEAS: PC 

(1) Scratch coat 

(2) Scratch coat mixtures 

(3) Application 

d. Given procedures, tools, materials and working as a member of 
a team, apply a brown coat of plaster and stucco, with no more than 
four instructor assists. The brown ccat must be bonded to the 
scratch coat, no less than 1/4" thick, and ready to receive a finish 
coat or tile. STS: 9e MEAS: PC 



24/3 
Day 16 
(4/0) 



Day 15 
(0/1) 

Day 16 
(2/0) 



Day 17 
(4/0) 



(2/0) 
Day 18 
(4/0) 
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COURSE CONTENT 



(1) Brown coat 

(2) Mixtures 

(3) Application 

e. Given procedures, tools, materials and working as a member of (2/1) 
a team, apply a finish coat of plaster and stucco, with no more than Day 19 
four instructor assists. The finish coat must be bonded to the brown (4/0) 
coat no less than 1/8" thick and have a smooth or textured surface. 

STS: 9e MEAS: PC 

(1) Finish coat mixtures 

(2) Procedures 

Day 18 

f. Given procedures, tools, materials and working as a member of (0/1) 
a team, perform field tests for consistency of a plaster mix, with no Day 19 
more than two instructor assists. The final test must demonstrate (2/0) 
the plaster's workability and adhesiveness. STS: 9d MEAS: PC 

(1) Mixtures 

(2) Consistenci es 

(3) Procedures 



SUPPORT MATERIALS AND GUIDANCE 
S^. udent Instructional Materials 

SG J3ABR55231 000-11 1-3, Applying Plaster and Stucco 
WB J3ABR55231 000-11 1-3, Applying Plaster and Stucco 
DS J3ABR55231 000, Directed Study Assignments 



Training Equipment 

Hand Tools for Applying Plaster and Stucco (2) 



Training Methods 
Lecture/Discussion (3 hrs) 
Performance (21 hrs) 
Directed Study (3 hr) 
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SUPPORT MATERIALS AND GUIDANCE (Cont'd) 



Multiple Instructor Req'ji rements 
Equipment, Supervision (2l 

Instructional Guidance 

For Day 16 discus? and demonstrate the procedures necessary for installing 
lath, discuss the materials used in preparing plaster. Progress Checks 3a and 
3b will be administered following the presentation of 3b. For Day 17, discuss 
and demonstrate the procedures necessary for applying a scratch coat. 
Progress Check 3c will be administered following the preservation. Day 18, 
discuss and demonstrate the procedures for applying a brown coat and for 
performing field tests for consistency of plaster. Progress Checks 3d and 3f 
will be administered following the presentation of 3f. Day 19, discuss and 
demonstrate the procedures for applying a finish coat. Progress Check 3e will 
be administered following the presentation. 

Each student will be evaluated on the objective using ATC Form 98. The grade 
will be "S" for satisfactory or "U" for unsatisfactory. This grade will be 
recorded on ATC Form 667. 

Directed Study will be assigned, by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in . 
the applicable Criterion Objective's Progress Check. 

MIR: For* a class size greater than 6 students, the class will be divided into 
groups in days 16, 17, 18, and 19 to accomplish criterion objectives 3a, 3b, 
3c, 3d, 3e, and 3f. Two instructors will be required for 21 hours of 
performance to insure that correct work procedures are used and that each 
student accomplishes the required objectives and develops the desired skills. 
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 


N^MC O F iNSTRUCTGR 


COU «5E T, TL E ii . 

Masonry Specialist 


BLOCK TITLE 

Plaster, Stucco, 


and Ti le 






1. 


COURSE CONTEMT 


Z TIME 



4. 



Publi cations 



a. Given AFR 0-2, locate standard publication numbers and titles 
in numerical index. Seven of ten responses must be correct. 

STS: 3a ME AS: PC 

(1) Format 

(2) Use of AFR 0-2 

b. Given a commerica"! publication and a list of masonry tools 
and equipment, locate desired information in the commercial 
publication. Seven of ten questions must be answered correctly. 
STS: 3b MEAS: PC 

(1) Format 

(2) Use of commerical publication 

c. Given AFR 85-1, AFM 91-31, and AFP 85-1, locate desired 
information in the publications. Seven of nine responses must be 
correct. STS: 3c MEAS: PC 

(1) Types 

(2) Uses 



2/0 
Day 20 
(.5/0) 



(.5/0) 



(1/0) 



SUPPORT MATERIALS A^!D GUIDANCE 



Student Instructional Materials 
SG J3ABR5bZ31 uuu-Iil-4, Publications 
WB J3ABR55231 000-III-4, Publications 
Publication Files 

Training Methods 
Lecture/Discussion (1 hr) 
Performance (1 hr) 
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SUPPORT MATERIALS AND GUIDANCE (Cont*d) 



Instructional Guidance 

Discuss and demonstrate AFR 0-2, commercial publications, and Air Force 
Regulations, manuals, and pamphlets. Progress Checks 4a, 4b, and 4c will be 
administered immediately following the presentation of 4c. Each student will 
be evaluated on the objective using ATC Form 98. The grade will be "S" for 
satisfactory or "U" for unsatisfactory. This grade will be recorded on ATC 
Form 667. 

Directed Study will be assigned by the classroom instructor, before the close 
of each training day and the assignment will be checked the following training 
day prior to the days lesson. Directed Study measurement will be included in 
the applicable Criterion Objective's Progress Check. 
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PLAN OF INSTRUCTION/LESSON PLAN PART 1 


NAME OF INSTmiCTOR 


COU RSC TITLE 

Masonry Specialist 


BLOCK TITLE — ' 

Plaster, Stucco, and Tile 


1. COURSE CONTENT 


2. TIME 


5. Installing Wall and Floor Tile 

a. Given procedures, specifications, materials, equipment and 
working as a member of a team, cut and trim tile using hammers, 
chisels, brick set, tile cutting machines, tile nippers and 
carborundum stones with no more than four instructor assists. The 
tile must be cut and trimmed lAW specifications. STS: 13a(l), 
13a(2), 13a(3). 13a(4), 13a(5) MEAS: PC 

(1) Reasons for cutting 

(2 ) Tool s/equipment 

b. Given procedures, tools, materials and working as a member of 
a team, apply adhesive and position tile with no more than five 
instructor assists. The adhesive must be applied uniformly and the 
tile must bond to the surface. STS: 13b MEAS: PC 

(1) Preparation and layout for wall tile 

(2) Laying out the job 

(3) Tiling a wall using adhesive 

(4) Preparation and layout of floor tile 

(5) Laying out the job 

(6) Setting floor tile 


19/2 

Day 19 
(0/2) 

Day 20 
(4/0) 

Day 21 
(6/0) 
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COURSE CONTENT 



c. Given procedures, tools, materials and working as a member of Day 22 
a team, check horizontal and vertical alignment of tile using levels, (6/0) 
straight edges and mason lines, with no more than three instructor 
assists. The tile must be evenly spaced, and within + 1/16" of plumb 

and level. STS: 13c(l) , 13c(2) , 13c(3) ME AS: PC~ 

(1) Alignment (Wall Tile) 

(2) Alignment (Floor Tile) 

d. Given procedures, tools, materials and working as a member of Day 23 
a team, grout the tile joints with no more than four instructor (1.5) 
assists. The joi-ts must be compacted and free of voids. STS: 13d 

MEAS: PC 

(1) Grouting Wall Tile 

(2) Grouting Floor Tile 

e. Given procedures, tools, materials and working as a member of (1.5) 
a team, clean grout stains from tile with no more than three 

instructor assists. All grout stains must be removed. STS: 13e 
MEAS : PC 

(1) Cleaning Wall Tile 

(2) Cleaning Floor Tile 



SUPPORT MATERIALS AND GUIDANCE 
Student Instructional Materials 

SG J3ABR55231 000-III-5, Installing Wall and Floor Tile 
WB J3ABR55231 000-III-5, Installing Wall and Floor Tile 

Audiovisual Aids 

35mm slides. Installing Wall and Floor Tile 
Trai ni^ng Equ i pment 

Hand Tools for Installing Wall and Floor Tile (2) 
Hand Tools for Cutting and Trimming Tile (2) 



J3ABR55231 000 III 5/6/7/8 30 April 1986 44 



o 44 

ERIC 



SUPPORT MATERIALS AND GUIDANCE (Cont'd) 



Training Methods 
Lecture/Discussi on (5 hrs) 
Performance (14 hrs) 
Directed Study (2 hrs) 

Multiple Instructor Requirements 
Equipment, Supervision (2) 

Instructional Guidance 

On day 20 discuss and demonstrate the cutting and trimming of tiles using the 
various pieces of equipment. Students will be allowed to practice. On day 21 
discuss and demonstrate procedures for appling adhesive and positioning the 
tile previously cut. On day 22 discuss and demonstrate means of checking 
horizontal and vertical alignment using levels, straight edges and mason 
lines. Students will continue practicing. On day 23 discuss and demonstrate 
joint grouting and administer Progress Checks 5a through \5d following 
presentation 5d. Progress Check 5e will be administered following 
presentation 5e Application of Progress Checks 5a through 5dwill be 
evaluated concurrently. Once the wall is completed students will clean the 
grout stains for the wall (PC 5e). 

Each student will be evaluated on the objectives using ATC Form 98. The grade 
will be "S" for satisfactory or "U" for unsatisfactroy. This grade will be 
placed on the ATC Form 667. 

MIR: For a class size greater than 6 students, the class will be divided into 
two groups. Two instructors will be required for 14 hours of performance to 
insure that correct work procedures are used and students develop the desired 



ski 1 Is. 

6. Written Test and Test Critique 2/0 

7. Course Critique and Graduation 1/0 

8. MT: 0/8 
a. Physical Conditioning (0/2) 



b. End-of-Course Appointment and Predeparture Safety Briefing (0/6) 
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1^3 liaintenance of Tools and Equipment 
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1-9 Mixing and Placing Concrete 

I- 10 Curing Caicrete 

I-ll Concrete Maintenance and Repairs 
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3770 Technical Training Group 
Sheppard Aix Force Base, Texas 



SG J3ABR55231 000- I-l 
April 1983 



ORIlimiTa>I AND CX)URSE INTRODUCiTON 



OBJECTIVE 

This study guide is desired to introduce you to course policies and 
explain the contents of the training program that you will be receiving 
while attending the Masonry Specialist Course. 

DOTODUCriQN 

The 3770 Technical Trairiing Group consists of four major branches. 
Each of these branches is responsible to ccnduct training In several courses. 
The I^onry Course belcffigs to one of these branches, the Power Productijon Branch, 
(see Figure 1) . The Cocmander of the 3770 Technical Training Group is a 
Civil Engineer, (usually a Colonel or a Lt Colonel) who supervises assigned 
personnel and is responsible for the qmlity of training taught within the 
Group. As a nieni>er of any organization, it is inportant that you know your 
''Clnaiii of Conmand". Your instructor will provide you with the names of 
these personnel. Write their names in the blank spaces opposite their titles. 

Class Leader 



Instructors 
1. 



2. 



3. 



Instructor Supervisor 



Branch Chief 



Group Comnander 



Wing Conman Jer 

Tech Training Center Coiiinander 



The Instructor-Supervisor coordinates all course activities with personnel 
at the Branch and Group. He ensures that traimng is conducted as set foirth 
in course outlines and directives. He is also responsible for assigning 
instructor personnel to teach each unit of instruction. 
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Instrt-iction can l>e presented by br»(ii niiJ i t;<Li*y cu\d civil.isn in^U.nicl.ors 
vjho liave as their priimr}' goal, slxidcTit io/rmiv^j;^. Ymi sIkhxIcI tialco f id 1 
advantage of eacli ins true tioniil period by rticipniiiijz, ii) class cllscus.sion , 
taking notes, and asking questions. 

INFORMATION: 

OVERVIEW OF MASa>tRY OOUL^K 

11iis course cc-xisi.vSf s tbrco (3) blocks of nnstmcf.ion , llic b]cx:ks 
vary in length fran 46 to 74 hours. Tlie couirse Jeiigth is 2.'J days. 

In Block I of this co^.irse yon will receive training on safety, maintenance 
of tools an d equipment , and project planning. Tlie remainder of the block v>n_ll. 
cover concrete construction. Block II training consists of the fundamentals 
of concrete block and. brick cons txnoct ion. You will liave acloial practice in 
the construction of block and brick structures. 



j: 



Electrical 
Branch 



3770th Technical 
Training Group 



'Pow^T Production 
Branch 











Co- irses 




Courses 





Mechanical 
Branch 



Courses 



Cons true tl(xi 
Branch 



^>urses 



FIGURE 1. Group Structure 

Block III covers security and the Civil Engineering organization vhicli will 
give you the opportunity to learn about OPSEC, your career field and wiiat to 
expect on the job. The majority of the block of instruction is on plaster 
and stxjcco and ceramic wall and floor tile. Blodc III also includes instruction 
on use of Air Force and ccmtiercial publications. 

Cormunity College of the Air Force (CCAF) Academic Credits 

CGAF currently awards 9 semester hours of credit upon graduation from 
Course J3ABR55231 000, Masonry Specialist. 

In addition, 4 semester hours of credit are awarded for conpletion of 
Basic Military Training, This C3::edit may be applied in a CCAF Associate in 
Applied Science degree program designed for your Air Force Specialty. To 



register in a C CAF degre e program > go to the EdtKMtion ScTylce Office (I 
at yo ur perman entf dut y station . Tl^e QTunscnor "wIlT '(.^xpl a i nHu^ y<n 
eSxTan AAS degree^ in your sixiciciity. 
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SciicK)! Procedures ;intl l<ej»,ul aL l.c)n^> 



During your enrollment in the course, you are required to abide by the 
procedures and regulations that govern school activities on this base. 
These procedures and regulations are established to provide you with the 
most advantageous training environment possible. This portion of the study 
guide is devoted to acquainting you with these procedures and regulations. 

miNING SCHEDULE. A schedule of training activities is established by 
an Air Training Ccnmand regulation. The regulation requires that no less 
than 400 minutes per shift be spent in training. To have the best learning 
situation, the longest time you will sit continuously in the classroom is 
60 minutes and for laboratoiry (performance) activity, 100 minutes. These 
limits may be increased for testing. 

BREAKS. Breaks are authorized during the six hours of instruction so 
that you may take care of personal needs without missing instruction, A 
schedule of the authorized time for each break will be posted in the classroom 
area. It is your responsibility to be back in the classroom at the end of 
each break on time. At no time will you leave the authorized break area. 
Responsibility to maintain a clean break area rests with the individuals 
involved. You will clean up the area after each break, 

APPEARANCE. You are a inember of the Uhited States Pdx Force. As part of 
this organization, as with any other, there are personal standards that you 
nust maintain. A sharp Airman does not have to be told to get a hair cut or 
that his shoes need to be shined. Uniforms will be clean, neat and serviceable, 
Connbs, pencils and unbuttoned uniforms will not be tolerated while waring a 
service uniform. Discrepancies for uniform violations will resialt in the 
instructor completing an ATC Form 341 on an Individual and repeated violators 
purislied mder Air Force RegiiLation 35-10. 

SICK GALL. Routine sick call should be taken care of during the hours 
that school is not in session. If you should become sick while in school, yoa 
nust obtain an excuse slip before leaving school. In case of serious sickness 
or accident, your instructor will call an ambulance iiimediately, 

ABSENCE FRCM CLASS. You may be excused from class for legitimate reasons; 
liowever, it is desirable that vour personal affairs and appointments be conducted 
so as not to interfere with school. Requests for class excusal must be initiated 
through your squadron training personnel, 

EMERGENCY LEAVE PROCEDURES . Inform your family that they should contact 
tlieir local Red Cross in case of serious illness or a death in your iirmediate 
family. In turn, the Red Cross will notify you through your squadron, and if 
emergency leave is warranted, arrangements will be made for a speedy departure. 
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CONDUCT. Horseplay wl.tl noL t.oJ.cral.o>.l . Ycxir Lcien of Tfiui nvjv result, 
ia personal injury to ycHirsel.i or /ijioiher i.iid1\^it.!u:il . l\x>f cTJii Cy is (leimeJ 
as conduct unbecoming :uiJ should Lx^ ovoicieci at all iiim\s. Teclmically you nro 
an adult and should act accordtngAy Milii:ary tearing conduct mvc a rcsi>on- 
sibility x^iiich you uiusL imiricain durini; \r»ur service career. A ]:)rofess.u^ivil 
Airman sets exanples cind is noted by his Scxpera.ors accordinp,ly . 

FIRE EVACUATION - Your instructor will inform you as to how a fire alaxni 
is sounded and hov^ to evacuate t.he buil^iijig. Ihe number thai: you slnould call 
to report a fire is standar-dised world-wide: it is 117. 

DISASTER COISriTOL PLAN. When a disaster is e\d.dent, a signal will be given 
to warn the base of danger. Your instructor will tell you of your designated 
slielter and procedures to follow. 

ENERGY CONSERVATION. It is every persons responsibility to insure tliat 
vs^ conserve energ>^ to the fullest extent possible. If you sliould observe wiiat 
you believe is an excessive use or waste of energy, report it to your instructor. 
He may be able to effect a cliange which could further reduce tlie use of energy 
or resources. For example, the last person out of the classroan or lab area 
is responsible for tximing out all lights. It is everyones responsibility to 
conserve energy . 

SMOKING. Befor^e lighting up, be sure tliat you are in an authorized siiiokinci^ 
area. Areas around the jt^Iasonry Course and Building 2013 liave been designated 
and are marked accordingly. Do not discard snioking materials on the ground. 
Dispose of them in a marted receptacle. At no time discard smoking iTiaterials 
in a waste can or dumpster* 

CLASS LEADER. A class leader will be appointed during the first day of 
class. This person will usually be the: highest ranl<:ing individual in the class. 
If all members of the class liave equal grade, the instructor \\7ill appoint the 
class leader. This indi\d,dual will serve as spokesman for the class, si.ipervi.se 
during the classroom clean up and monitor the class if the instructor Ivis to 
leave the class temporarily. 

Cleanup Responsibilities 

All areas of instruction nust be kept clean; therefore, it \^7ili be 
your respoosibility to perform tlie cleanup assigned. Dtiring your tour in the 
course, your instructor will show you where all cleaning supplies and utilities 
are located. The authorized cleanup time is the 10 minutes just prior to dismissal 
To do a good job, cooperation and expediency is m£indatory of all personnel. 

Student Critique Program 

This program exists because \^ are interested in you and the effectiveness 
of your training. To critique, means to give your oy:>i.nim about: sanetl^iji^?.. We 
want you to express your ide^is aixi give u.s youi" ideri ol way,*-^ tc^ inpnwe train in,i',. 
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Give us the good as well as the bad. The critique may be written on training, 
student group, or base support facilities and services. By writing the good 
as well as the bad, the situation can be corrected. To write a critique, use 
ATC Form 736. These forms are in all classrooms and in the squadron. A 
critique cannot be effective if it is not specific. To make a critique specific, 
it shoiild state the 5 W's; who, what, wliere, when, why, and also how the 
situation can be corrected. Whoi writing a critique, check only one block on 
ATC Form 736 and write only about that area so it can go to the person concerned. 
If you have a critique about another area, use another form (ATC 736) for 
your opinion. You can write a critique without any fear of prejudice or 
reprisal. The objective of this program is to provide coamanders, supervisors, 
and instructors useful and necessary information upon which to base inprovements . 
Many improvements have been made because of critiques. Tlie critique program 
gives you the opportunity to participate and share in the training program. 

FRAUD, WASTE, AND ABUSE (EW6A) /AWARENESS 

Monetary Inpact 

FRAUD: The General Accounting Office (GAO) recently published a three- 
part Report to the Congress entitled "Fraud in Government Programs: How Ex- 
tensive is it?" 3x1 this report, T^Aiich within Department of Defense encompassed 
only Anity and Navy coirponents, GAO concluded: "The total cost of fraud will 
never be known because of the difficulty in estimating the monetary loss due 
to fraud cases that remain undetected," However, based on the study of 77,210 
detected fraud cases in a 2 %- year period, they estimate monetary losses 
between $150 and $220 million. 

liDsses were detected in every agency reviewed and primarily resulted from 
theft, false statements, diversion of property, and false claims. Actual 
monetary losses rangpj from $1 to as high as $2 million, but over half the losses 
were $1 thousand or less. Of these losses, Defense agencies accounted for about 
$35 million. Over 75 percent of the cases involved t±ieft or false statements. 
MDst thefts involved equipment or personal property. Equipment \aas stolen from 
Government buildings and Installations as well as contractor plants. 

False statements were made in obtaining financial assistance or benefits 
under many different Federal programs. Improper claims made on travel vouchers 
or basic allowance for quarters dependency certifications are examples. Ihe 
GAO report included over 6,000 cases of food statip irregularities. 

WASTE: Wasteful practices result in little or no benefit for the dollars 
spent. Here are jvist a few exanples of waste that are unfortunately too common - 
buying more of an item tlnan needed; failing to use dated items before their 
expiration date; also, paying $8 for a $4 wrench. 

ABUSE: Abuse of the leave system by failure to process leave documents 
costs the Government money. If the leave had been recorded, a terminal leave 
payment might be reduced or eliminated. Another exaiq)le is using position or 
rank to secure benefits vAiich are not authorized. The orders-approving official 
who uses Government tenporary duty (TDY) to conduct personal business reduces 
the TDY fund balance available for legitimate purposes, 
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Nonmonetiary InpacL 



The cost of fraud, wastti and abiise (R>J&\) cai-inoi: aiwayj> be nieasLireLl in 
dollars and cents. Ihe nannonetary effects iiuisu aI:-;o 'oe considerc?d in ovaULit Lng 
the seriousness of incidents against: tlie Gox^mmenL . 

Possibly the iiiost serious nonmonetary effect is the loss of confidence in 
the Governnient ' s ability to efficiently and effectiwly niana^e its resoLLn;.es. 
For exaiTple, while GTvremment programs desigiied to prevent and detect FW&A Itave 
probably reduced the nucriDer of potential perpetrators within Government, these 
same programs have resulted in press releases of orbarrassing incidents. 
Publicity of this sort may have mixed blessings. On the one hand, the public 
may tend to praise the Gbvemment for its aggressive efforts. On the other 
hand, incidents may confirm public predisposition to existence of FW6A within 
Government. All disclosures under the Freedom of Information Act carry the sacne 
potential dual interpretations. 

Another serious nonmonetary effect is the inpact on mission readiness of 
the US Air Force. This inpact is hard to ineasiire directly. Pilfered items 
from mobility bags may seem minor to a unit at home but becotne more serious 
when the unit is deployed and needs the missing items. What is the nonmonetary 
innpact on unit readiness when aircraft parts in short siipply are incorrectly 
sent to disposal or allowed to remain out of the repair cycle too long? Another 
example is the reluctance of managers to release unneeded items to others with 
a valid requirement. These actions resixLt in redtJced mission capability. 

Maasurement and Grading Practices 

Daily quizzes are given in this course. This is done to check your progress 
in the course. The daily quiz scores are not used as part of your grade for tdie 
course; they are used, however, to let you and the instructor Icnow how you are 
progressing in the block and if you need individual assistance in a certain area 
of the instruction. 

The two types of measurement you will be subjected to are the Progress Check 
and the Written Test. Since you must conplete all criterion objectives for a 
block of instruction prior to being adbmnistered the written test, your instructors 
will perform a continuing assessment of your progress in acconplishing the 
criterim objectives. They will obsearve your performance activities, insure 
that you cooplete all wDxkbooks, and may give you short written quizzes to satisfy 
themselves that you have acccmplished each criterion objective. Ujpon their 
satisfaction with the results of these perforrrance tests, they will certify on 
the criterion checklist that you have acconplished the criterion objective in 
question. When you have coopleted all criterion objectives, they will certify 
that you are ready for the written test for that block of instmjction. 

Ac the end of a block you will be given a written test. This test will be a 
nultiple-choice test. With this type of test, you will not have to write the answer, 
but you will have to choose the correct answar of the four answers that will be 
given to you. This test will determine your grade for the block of instruction. 
Tliis grade x^ill be vour final block grade. 

Remember, your written test score will go on your permanent course attcmdnnco 
record. Do the very best you can. It will bo well worth tht^ effort. 
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Questions missed on this test will be reviewed (critiqued) by the 
instructor and class to help you identify mistakes you made during testing. 
Duxing this critique, you will not be permitted to take notes because the 
rules for protection of measuranent tests are very strict. You will be 
informed of vnitr ^pRt qrorc?! as soon as possible after the test period. 

Counseling, Washbaclc and Elimination 

If you fail a test the instiructor or instructor supervisor will discuss 
the failure with you and will counsel you on the actions that can be taken. 
In these counseling sessions keep in miiKi that tiie instructor or supervisor 
is interested in your p^blems. He has nothing against you and is only trying 
to get at the cause of the problems and identify the area ^ere you are having 
difficulty. 

If you, the instructor, and the supervisor feel that you are able to do 
the work \du.ch you did not pass, the instructor may recoornend you for the retest. 
Prior to re- testing, you will be given remedial (extra) instruction outside of 
nom^ class hours. After conpletion of the remedial instoriiction jrou will be 
retested and if you pass you will be given the minimum passing score for the 
block of instruction you are in. 

If you should fail your retest, you may be considered for elimination in 
your best interest or in the best interest of the Air Force. 

Special Individual Assistance 

Special Individual Assistance (remedial instruction) is available to 
provide additional aid to students having dif ficol-ty in learning the course 
material . 

The classroom instructor will work with you to set the time, dates, and 
location of your remedial instruction. You will be assisted during this study 
time by an anstructor, or instructors by going over those subject areas that 
are causing the most difficulty. 

Proficiency Advancement 

Due to the length and nature of this course, a proficiency advancement 
program is not offered. 

HCHSIOR GRADUATE. This program is designed to serve as an incentive to 
reward those students y/iio have demonstrated outstanding academic performance. 
Honor graduates must have maintained an excellent record of conduct in both 
the school and squadron. Approximately the top 10 percent of the graduates 
for any one year are designated as honor graduates. 

INSTRUCH'IONAL MATERIALS A1>ID METHODS. Study guides and workbooks are issued 
to each student as an aid in understanding the subject matter. The material in 
tliese study guides does not necessarily include all the material which you are 
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required to Ioican^. Your notes tiiikon in class pii.u; th:* f.rairi.uiy?, nvat.erinl wi. 1 1. 
provide you wi.th t;hc necessary inloinvation. At: th;e end of each st?.idy ^;ulcio 
tiiere are questions t:o be answered » Pencd.l In tlie axx3\»jers, then retxim i:c^ 
the reading material and checlc your answer^s. Hie iiistrnct.or iiviy pick up nnu 
review these questions from tinx^ to Lime. Dc> not write in ccTntnercia] texts 
that are issued for reading assignments. Tliey will be issue*..! to other 
students after you. 

Instructions for performing laboratory' or problem sol\dng tasks are foLmd 
in the v^rkbooks and Technical Order. s. Before starting a worldDook or project, 
read the entire project carefully and then talce each step in its proper sequence}. 
If in doubt, be snore to question tlie iiistructor. i\ny questions apf)Garin^; in 
the project or at tlie end of the project should be ansv>3ered, :\j,^ain, your 
instructor will clieck >'our work v^ien completed . 

TEMPORARY DUTY, AIR NATIOiSlAL GUARD AND RESERVE STUDELnTTS TRAVIS ORDERS 
REQUIRE^EIS^^. it is nex:essary on the first day of scliool tliat you furnish a 
set of your military travel orders to tiie instructor. At the end of the course 
on day 23 you will require an additional set for tum-in. In tlie event you are 
short on the nuirber of special orders in yout* possession, go to Customer Service 
located in Building 402. They will assist you in obtaining additional copies at 
no expense. 

TDY PERSONNEL IN At© OLT PROCESSING. Morning shift personnel (0600-1200 or 
0600-1500) - if your arrival is after normal duty hours on the day prior to class, 
report to class and then conplete in-processing prior to the start of the s econd 
class day. The instructor vill then retain your cheddist until tlie day prxor 
to graduation. You are required to turn- in the STTC Form 120 the last class day. 
You will not be given a Course Completion Diploma until your instructor has 
received the ccxrpleted form. 

SIMIARY 

There are many important items involved iii your training. The training 
literature will be study guides and workbooks. You will be given daily quizzes 
and a written test in this course. If you should fail the written test you will 
be counseled as to v^t actions could be taken, such as re- test. For a routine 
sick call, you should call for an appointment. The Red Cross will notify the 
squadron if an emergency occurs in your family. The OGAF is an enlisted college 
that gives you the opportunity to be awarded an Associate Degree. Student 
critiques may be written on training, student group, or base support facilities 
and services. The critique should be specific and should include the 3 Ws. 
Many improviements have been made because students have written critiques. The 
break schedules are posted on each classroom bulletin board. You are expected to 
conply with the standards of AFR 35-10 for personal groomijig and uniform wear 
at all times. 
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Ihe success of tlic Air Force program to ccxnbat fraud, waste, and abuse 
(FW&A) depends to a large extent on the ability of our people to recognize 
EW&A coupled with their willingness to report suspected incidents. 

QUESITONS 

1. How many blocks of instruction are there in this course? 

2. What are two purposes of the daily quizzes? 

3. What is the standard telephone number to report a fire? 

4. What is the building nurnber you are to go to in the event of a disaster warning 

5. How many semester hours of credit does the Coraiinity College of the Air Force 
award for this course? 

REFERENCES 

ATCR 52-3, Student Measurement 
ATCR 52-6, Curricula Documentation 

ATCR 52-11, Student Training Records and Recognition Program 
ATCR 52-26, Studen^t Scheduling and Adrrinistratixni 
ACTR 52-29, Student Critique Program 

AFR 123-2, Air Force Fraud, Waste, and Abuse (EW6A) Prevention and 
Detection 
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SAFETY 

OBJECTIVE 

Erect and reroove a scaffold and ladder v^iile exercising safety precauticnis. 
May have limited instructor assistance . 

Life a heavy or cumbersome object from the floor to waist height. Mist 
use correct procedures; may liave instructor assistance on the hardest parts. 

Given pictures containing safety hazards, identify the hazards and nama 
the procedures for reporting or correctlirg than. Instructor assistance may 
be provided on most parts of the task. 

Given information on electrical hazards and precautions, explain the 
procedures involved in dealing with the hazards. 

Using information provided, identify the procedures for etiergency 
treatment of person involved in acid spill. 

lOTRDDUCriON 

As an Air Force specialist o^ technician, you nust have two primary H^^nv ^ 
in life: one, to do a first class job in your assigned duty; the other, to 
return to civilian life, either by discharge or retirement, in as good a physical 
condition as possible. A thorou^ knowrledge of tha risks confronting you, the 
established safety rules to protect you, and your observance of these safety 
rules, may dete^onine what shape you will be in when you return to civilian life* 
In fact, it could be the determining factor as to v^ther or not vou live long 
enough to become a civilian again. 

INFORMATION 

Safety is your business, my business and everybody's business. All of 
us most take safety very seriously. You can be very safety conscious for 
days and days and then let your guard down for a minute and an accident can 
happen. We, all nust be safety conscious all of the time, not iust part of 
the time. 

Accidents are costly, not only in hurt and loss of life but in time 
and money. The money tliat the Air Force has to spend on accidents is 
just wasted. If there were no accidents the Air Force could save lots and 
lots of money each year. 

A standard dictionary defines the word "accident'' as "an event that 
takes place without foresight or esqpectation". This definition neans that 
with adequate foresight most accidents can be prevented. Only 2 percent of 
all accidents are caused by some natural thing such as lightning, 10 percent 
are caused by physical hazards, and 88 percent are caused by the unsafe acts 
of people. This is illxistrated in Flg^rre 2. 
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ioo-| ACCIDENT CAUSES 




887o 10% 2% 

FIGURE 2. Accident Causes 



General items of safety will apply to just about all duty assignments 
within the Alx Force. To help you beccTtne inore aware of the need for proper 
safety practices for the tools, equipment, and iiHterials that you are not 
familiar with, important information is presented in the following sections 
on safety. 

Z Scaffolds 

t Ladders 

§ Possible Effects of Itot Lifting Properly 

• Wbrk Area Hazards 

f Electrical Hazards imd Precautions 

• Acid Safety 

• Eaergency Treaonent of Acid Spills 

If you are assigned to do a task and you are not familiar wi th the 
equipment or the proper procedi.ire yoi.t are to perform, check AFOSH Std 127-66, 
General Industrial Operations or other related AFOSH standards before proceeding;. 
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ERIC 



NO! MORE THAN 
6' OVERLAP 



2- 2X10S 



A large paart of your vork vd.ll be done from a scaffold. Serioxis 
accidents have been caused by masons using scaffolds that v/ere iirproperly 
erected or used. A scaffold vhich is not erected properly endangers the 
workers using it, and it could also become a seriuus danger to people v?ho 
work near it. 

There are xnany types of scaffolds 
that you wLll erect and use . A carpenter 
is responsible for erecting wooden 
scaffolds. The scaffolds you will erect 
range from the scaffold horse to the 
sectional steel scaffold and the 
folding lightweight aluminum stairway 
scaffold. 

Scaffold Horse 

A pair of scaffold horses with 
scaffold boards ac2X)ss them make a 
very laseful scaffold. It is erected 
quickly and can be easily moved as 
the work progresses. The use of 
this type of scaffold is liini,ted 

to the height of the scaffold horse, scaffold hohse 




CBH-041 



FIGURE 3. A simple scaffold 



Figure 3 shows a pair of scaffold 
horses with two scaffold boards. 
These boards should be a nominal size 
of 2 X 10 inches. Test then? by placing 
the ends on a support and junping with 

your weight in the colter of the scaffold board, as shown in Figure 4, An 
extension plank, such as the one shown in Figure 5 is a good substitute for 
the scaffold boards. 

Sectional Steel Scaffold 

The TOSt popular and safest scaffold for you to use is the sectional 
steel scaffold. It is strongly constructed and easily assembled. It VTill 
hold heavy loads, such as you will need when laying brick or concrete block. 




FIGURE 4. Testing a scaffold board 
12 




FIGURE 5. An extensicai plank 



FIGURE 7. Leveling jack 




FIGURE 6, Scaffold fcx>tijig plates 



It is erected by taking the 
following steps: 

a. Set the footing plates as 
shown In Figure 6 on firm even 
ground or en a board to suppdrt the 
vgei^t of the scaffold. 

b. Insert leveling jack, as 
shown in Figure 7 into each footing 
plate, 

c. Install two panels into the 
leveling jacks v*dLch were installed 
into the footing plates, as shown in 
Figure 8. 




FIGURE 8. Install leveling jacks 
and panels into footing 
plates 
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d. Have lielpers steady the panels 
VThile you attach "X" -type pivoted 
braces, as shown in Figure 9. This 

is one basic unit. 

e. Additional units can be 
installed until you have a sceiffold 
as long and as tall as yoa need. 
Figure 10 shows an erected scaffold. 
Ihe upright pieces of scaffold are 
held securely by couplings, as shown 
in Figure 11. Spring-loaded pins in 
the coiq>ling automatically lock t±u^ 
sections together. 

f . Sectional steel scaffolding 
can be constructed as high as required, 
but scaffolding over three sections high 
nust be secured to the structure. Ctie 
method of fastening it to the structure 
is shown in Figure 12. The top section 
nust always be equipped with a guard rail 
and toeboard. The guard rail prevents 
WDrkmen fran falling, and the toeboard 
keeps tools and mterials from falling 
on other wrkmen. 

g. Side brackets as shown in 
Figure 13 are attached to the inside of 
the scaffold to si^port worktien. The 
scaffold can then be used to hold materials 

h. If the scaffold is to be used 
on a solid floor and frequent moving 
is necessary, a rolling tower can be 
constructed of the same scaffold 
sections by replacing tha footing 
plates witli locking fasteners. The 
height of the tower nust not exceed 
four times the smallest base dimensions, 
and it mist be equipped with a toeboard 
and a guard rail above the working 
platform. 

Aluminum Stairway Scaffold 

This type of scaffolding is 
relatively new on the norket. It is 
easy to set up and li^t to liandle. It 
is used Cfa light jobs, such as cleaning 
masonry walls. Do not ^''^e tliis scaffold 
viiere heavy loads are required. It is 
erected by taking the following steps: 




FIGURE 9. Installing braces 
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FIGURE 11. Coupling 



LAG BOLT AND 
EXPANSION SHIELD 




FIGURE 12. Building tie-in 
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a. Place the adjustable section on 
the ground with the stairvjay treads 
facing up. Swing the top end frame 
over through 27CP until you can snap 
the lower crossbar into the hooks at 
t he Ix^Ltcxn of the stairt>Aay, as shown 
in Figures 14 and 15. 

CROSS I 




FIGURE 14. Swing the top end 
frame 27CP 




FIGURE 15. Snap the Icfwer crossbar 
into the stairway hooks 
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b. Li±"t L".he opi:>osi.t:o eno unLiL t:he 
end frariY^ i.s verric;i.l arui r:he folding 
V-braces have :jpened approaching the 
locking position, as shoi-n in Figure 16. 

c. Make sore tbunt both .-braces 
are locked. Figure 1? shows how tlie 
spring-actuated latches look wlien they 
are vmloclced and vvhen tliey are loclced. 
Do not use the scaffold iJE any of these 
latcher; are not operating properly. 

d. Lewi the scaffold by operating 
the leg adjustment, as shown in Figure 18. 
Never use a scaffold vmless the leg 
adjustment is in perfect working order. 

e. Before climbing the ladder, 
lock all caster brakes, as shown in 
Figure 19. Never roll the scaffold 
with anyone on it. Pushing the lever 
down sets the caster brake and n.oves 
the wheel to dead center position for 
maxinum scaffold rigidity. The greater 
the load on the scaffold, the greater 
die braking action. 

f . Place the next section against 
the top of tlie stairway of tne bottom 
section, as shown in Figure 20. The 
stairway treads on this second section 
snould face out. 

g. Climb the scaffold and pull up 
the second section. Swing the top end 
frame over through 27CP, as slx>wn in 
i/igures 21 and 22. Tne lower crossbar 
\<rLll pass under the stairway and straddle 
the floor braces of the louder section. 

h. Raise the otlier end by pulling 
on tlie floor braces until ttie other end 
fxame tecomes vertical. Slip tlie legs 
of the frair^s into the sockets and lock 
the stairway hooks into positicxi, as 
shoi^n in Figures 23 and 24, Place the 
pl^'wood platfonn over the locating pins 
on the supporting tubes. 




FIGURE 16. Lift the opposite 
end 




A UNLOCKED 




FIGUPvE 17. Make sure latclies 
are locked 
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FIGURE 18. Level the scaffold 



WEIGHT OF 
SCAFFOLD 




NO SWIVEL NO ROLLII-4G 



FiaiBE 19. Lock t±iB caster brakes 
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FIGUEE 23- Raise the ot±ier end and 
slip the legs into the 
sockets 



ERIC 
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i. As each section is installed, 
nr)vo the interlock clips up to the 
locking holes. Figure 25 shows the 
interlock clip. It also shows the 
clip in the locked position and the 
stored position. 

j. Place the folded half- sect Ion 
of safety railing on top. Unfold the 
end frame through 270^, as shown an 
Figure 26 and slip the end frame into 
the sockets. 

k. Snap the diagonal brace into 
position, as shown in Figure 27. Place 
an additional plywxxi platform over the 
stairway opening if the additional work- 
ing area is needed. 

Here are some safety rules that 
apply to stairway scaffolds: 

a. Apply all caster brakes before 
climbing the scaffold, 

b. Never move a scaffold v?hen 
anyone (or any material) is on it. 

c. Be sure the scaffold is level 
at all times. When a leg is adjvisted, 
be sure to push t±ie locking collar 
completely over the expanding nut and 
below the safety locks. Never make 
leg adjustments when anyone is on the 
scaffold. 

d. Don't try to "stretch" the 
platform height with the adjustable 
legs. When additional height is 
required, add more scaffold sections. 
Save the leg adjustment for leveling 
the scaffold, 

e. Do not lean a ladder aginst 
a scaffold or place a ladder on the 
platform of a scaffold. Never push 
or pull or lean against tlie wall or 
ceiling viien standing or sitting on a 
scaffold, unless ic is securely tied 
into the building. 




FIGURE 24, Lock the stairways hooks 



UPPER SCAFFOLD I EG 




FIGUT(E 25. Move the interlock clip : 
locking position 
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f . Make sure all locldLng hooks 
are firmly in positzion and dial: Liie 
spring-loaded locking pins Imve 
functioned properly. Tliese hooks 
appear at: each end of separate 
horizontal and diagonal braces 
and .at the lower end of stairways. 





FIGURE 26. Unfold lower end frame of FIGURl:. 27. Place ends into sockets 
stairway railing through and lock diagonal brncc^ 

270^ 

g. Before using a scaffold with folding braces, be sure that the latches 
of all locking Idxiges ar^.. loclced. 

h. Always install a safety railing and toeboard vTlien a p lat fomi is to l*>e 
used at heights of 10 feet or over. 

i. When the height of a scaffold platform is going to exceed three tinies 
the miniiTLim base dimension, the scaffold trust be tied- in to the building. 

j. Do not climb or stand on diagonal braces. Work only while standing on 
one of the platforms. 

k. Never use a scaffold of any type in the vicinity of live electrical 
apparatus or near machinery in operation. 
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i. Tlie colunns of each scaffold section are famished with interlock 
clips parked in the lower of a pair of holes at the upper ends. As an upper 
section is inserted, the interlock clips of the section below are moved to 
the upper section bushings interlocking the two sections. Never erect a 
scaffold vd.tbiOut interlocking the sections in this niamer. If interlock 
clips are damaged or lost, replace them iimiediately. 

m. Never use stairways to wrk from; they are for personnel to walk 
up and dovxi betvjeen platforms. Stairways are designed to take the weight 
of a 200-pound tnan. They are not desired to take excessive loads or abuse. 

n. Never cliiit) up the outside of a stairway scaffold. Always use the 
stairway for access. 

o. The platform of the stairway scaffold rrust always be located on the 
floor braces by means of four locating pins. When beiiig used outdoors or 
whenever the scaffold is exposed to wind or updrafts, the platform must be 
tied down and the scaffold secured to the building, 

p. The platform of the stairway scaffold is designed to carry a maximum 
distributed load of 750 pounds. Do not exceed this 750-pound load. 

q. When bridging between scaffolds with planks or ladder stages, place 
the ends of such planks or stages on the scaffold platform across both floor 
braces to distribute the load. The other braces of the scaffold are not 
designed to take heavy loads. The floor braces are the thicker tubes (approx- 
imately 1/8" wall) and ha:ve vertical pins for locating plywood platforms. 

r. When erecting or taking down an vipper section of the scaffold, stand 
in the center of the platform below and keep a firm hold on the section. 



LADDERS 

It is iiT^XDrtant for the mason to know hew to select, erect, use and care 
for ladders to reach an area that cannot be reached from the ground. When you 
erect and use a ladder, the most important consideration is safety. 

In the construction field, there are numerous serious accidents caused by 
ladders that are not erected or \ased properly. A ladder improperly erected or 
used incorrectly not only endangers the worker using it, but it could be a 
death trap for x^rkers under or near it. 

Selection of Ladders 

Ladders are devices used to gain ^ccess to higher levels where work is to 
be done. The nost ccnmon types of ladders that you will be using are the 
single ladder, extension ladder, and the stepladder. 
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Tlie sixigle laddr::}: used by the ntisun consistLJ of tvvo si.de rails from 
8 CO 26 feet in leiij^tl^ ^^th rmxvT,s (step.s) 12 inches aparr . A qiiality ladder 
will support: v^ights ixp to 500 pounds. 'One size of a laLider is determincx] 
by its overall length. Figure 28 sIk)Ws a typical sii-i^^le \^oden ladder. 

Tlie extension ladder, as showii in Figure 29, consisLs of cwo or more 
sections. These sections overlap and can be extended by pulling the rope. 
Ihey cUre locked in position by the safety latch. Some extent ic^n ladder. s arc 
extended by pusliing the top ladder tlirough steel guides on tho bottom ladder. 
TliCoC extension laddczrs cxre callt^tu push —up ladders 

A stepladder is a type of ladder that is self -supporting;. Figure 30 
sIto\'7s a sturdy stepladder. The rungs or steps shoulci be reuTforced \'vdth a 
steel rod njnning tlxrough tlio side rails. Be sure it is equipped \Nrith a steel 
spreader locking device. 



Erection of Ladders 

Erect a ladder by placing the base 
against the f oimdation or a solid base . 
Raise the top end and \A7alk i^mder t:ht^ 
ladder toward the base. As soon as tlie 
ladder is perpendicular, pull the 
bottom out from the btd-lding to a 
distance of k of its length, as shavn 
in Figure 31. If you nust get on top 
of tiie btdlding or on a scaffold, tbie 
latter tnact extend at least 36 inches, 
as shown in Figure 31. 

Erect extension ladders in tlw: 
collapsed position. /Vfter yoi.i erect the 
ladder, lean the top away from the 
building and raise it to tte desired 
height with the pulley-and-rope arrange- 
ment. tension ladders imst overlap 
to hold the sections togethe*'' "Hie 
sections should overlap at least 3 feet 
for a ladder up to 38 feet, 4 feet up 
to 45 feet, and 5 feet for ladders iyvev 
45 feet. ITie sections are held secure 
with a locking device, as shown in l-^igure 29. 
Get help wheri erecting loi^, heayv,'- Ladders. 

Stepladders are erected by spreading;, 
the legs and operating the locluj^ 
spreader to keep tlie leps from folding, 
ik: sairc tue ladder is cjn level footing. 
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FIGUI^: 28. Sinjile Ladder 
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Care of Ladders 

Inspect ladders for defects and 
discard them if any defect has 
developed. When it is necessary 
for you to carry a ladder, carry 
it over your shoulder with the 
froat end elevated, as shown in 
Figure 32. Do not drop it or 
allow it to fall, as the lirpact will 
v^aken it. Store the ladder horizon- 
tally on hangers to prevent sagging, 
as shown in Figure 33. Do not store 
near lieat or e^qxDse it to the weather 
elements . 

Ladder Safety 

Some safety precautions that you 
mist observe \^en using a ladder are 
as follows: 

a. Always inspect a ladder 
before using it. 

b. Before climbing the ladder, 
be sure that both rails rest on 
solid footing. 

c. Equip the rails with safety 
shoes, as shown in Figure 34. This is 
especially necessary when you use the 
ladder on surfaces that could permit 
the ladder to slip. 

d. Under no circumstances use 
stepladders as substitutes for wrkstands. 

e. When ascending or descending a 
ladder, face the ladder and hold on to 
each side rail. 

f . When the security of a ladder 
is endangered by other activities, rope 
off the area around it, fasten it securely, 
and assign a man to steady the bottom. 

g. When you use a ladder in front 
of a door, lock it or block off the 
dour and route personnel to another exit. 

24 




SAFETY LATCH 
LOCKING DEVICE 



FIGUKE 29. tictension Ladder 




LOCKING 

SPRE ade:r 



BRACES 



COM - 052 



FIGURE 30. Stepladder 
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h. Never leave a ladder unattended 
for any lengt±i of time vhile it is 
erected-take it down and lay it on the 
ground. 

i. When working cxx a ladder stand 
no higher than the third rung frcm the 
top and do not attenpt to reach beyond 
a normal arm's length. 

j . If you need help to do the v?ork , 
have your helper get another ladder — 
don't allow anyone on tlie ladder with 
you. 

k. Never cliinb a ladder \Aiile using 
both hands to hold material; at least 
one hand taist be used on the ladder vThile 
clinibing or descending it. 

1. Never place either the top or 
the bottom of a ladder against unstable 
material . 

It is important for the mason to 
know safety precautions while performiiig 
the duties of his job. Many accidents 
are prevented by a vrorkman knowing safe 
and unsafe practices. 



WALL OF STRUCTURE 




FIGURE 31 . A Properly Placed Ladder 



FIGURE 32. Carrying a Ladder 
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FIGURE 33. Storing a Ladder 




POSSIBLE EFFECTS OF NOT LIFl^ING C0RREC17.Y 



Leamix>g the correct lifting procedures is essential if you expect to have a 
long and health military or civilian career . As a mason you will be required 
to lift many objects of different v;eights and sizes. If safe lifting procedures 
are not followed you run a high risk of bodily injury to the extent of being 
crippled for life. Seme of the possible effects of improper lifting are: 
damage to the spinal colurm and nerve endings , crushed fingers or feet , or 
hernias. 



AFR 69-8, provides guidance on handling of materials. The physical differences 
between makes it iiqjractical to set a safe weight lifting limit. 

Overall physical condition, period of constant lifting, lift height, the distance 
loads are to be carried, frequency of lifting and carrying teavy loads, and 
the size and shape of the loads are factors to be considerea When establishing 
your om safe vjeight lifting limit. Before atterrpting to lift any object, you 
should first inspect it for size and weight, and then for grease or any other 
substance that could cause you to lose your grasp or footing and slip. Objects 
that are too heavy or cumbersome for one person to lift and handle should be 
lifted by tw people. When lifting you should insure that your footing is secure; 
then grasp the object in such a manner that it can be held even if it should 
become unbalanced. If at all possible you should begin to lift an object from 
a squatting position as illustrated in Figure 35 with your back nearly straight 
and using ycur legs as the primary lifting force. When available, you should 
use a mechanical device to lift loads that require excessive exertion. Proper 
planning when placing materials on the job site will avoid the needless lifting 
and re-handling of the materials at a later tiine, , . ^ttp 



QORKECI LIBTING PROCEDURES 



FIGURE 35. Correct Lifting 




Position 
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A liilkv. awkwurti luaii vxn 
cause more eiraln than a 
compacl heavier one. 



I.ll T r\i\S WAY 




5. Don't twist your body with the 
load. Shift your foe t. 



4. Keep your back as straight as 
you can. Lift slowly (don't 
jerk) by pushing up with your 
legs. 



3. Watch cwt for sharp edges. 
Get a Kood grip. 



2. Plant your feet firmly, well 
apart, and squat down. 



FIGURE 36, Lift Ihis Way 



Lifting and setting down are the first and last inavanents performed in 
handling materials ^ \^Jhen done by hand, it is during thase inofvements that 
most body nuscle strains occur. It is inportant that a mason consider the 
following basic techniques so as to reduce t±e possibility of injxary as 
also illustrated In Figure 36- 

a. Consider the size, weight and shape of the object to be carried. 
Do not lift more than you can handle comfortably. If necessary, get help. 

b. Set feet solidly vd-th one foot sligihtly ahead of the other for increased 
stability. Place the feet far enough apart to give good balance. 

c. Get as close to the load as possible. Grouch or squat over the 
load, bending your legs about 90^ at the knees. 

d. Keep the back as stia^ght as possible. It need not be vertical, but 
it should not be arched. Bend at the hips, not the middle of the back. 

e. Grip the object firmly. Maintain the grip vhile lifting and 
carrying. 

f . Straighten the legs to lift the object and at the same time, bring 
the back to a vertical position. 

g. Never carry a load that you cannot see over or around. Make sure the 
path of travel is clear. 

Setting down an object requires just the reverse procedure. 
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WORK AREV\ 

Shop and work area floors sVould be kept clean and clear of any objects 
\,ahich cxxild cause personnel to slip or stunnble. 

All cutting tcxDls should be kept sharp and in good condition at all times. 
Any defective tcx)l should be limediately repaired or replaced. Be sure to 
wear protective clothing \t\Ba w>rking with potentially hazardous tools or 
equipment. 

Make sure that your work area is vjell ventilated to avoid breathing 
hazardous furnies or dust. A respirator should be worn if necessary. 

Your work area or shop should be adequately lighted to work safely. Good 
lighting is important to safety ixi all shops. 

Be sure to rair>ve all jewlry before doing a job. Rings, watchp--, bracelets, 
and necklaces are a very potential safety hazard v^iai working with aiiy type of 
tools or equipment. 

At no time will horseplay be tolerated in any shop or work area. 

Carelessness is the biggest cause of accidents jji the Air Force today. 

AFR 127-2 describes the USAF Mishap Prevention Program. The iiiportance 
of hazard reports cannot be overarphasized. This system provides direct 
contact between the person observing a hazard and responsible officials , It ^ 
formalizes safety problems so they can be investigated and solved. Difficulties 
that soinetiiOBs occur and that should be avoided in administration of a hazard 
reporting program are: 

a. Failure to follow up. Follow up action will be taken to assure that 
all corrective actions are completed on a valid report. 

b. Failure to publicize the systen and make forms av^ailable to operators. 

c. Failure to evalmte a report on its merits. Whether or not a report 
is valid, the evaluator tnust remarber that the originator submitted the 
report in the belief that a hazard existed. 

ELECTRICAL HAZARDS AND PRECAUTIONS 

The apprentice mason will use a wide variety of tools and equipment 
v?hich are powered by electricity because of their convenience, speed, and 
tiieir efficiency. However, because of their source of power, they are hazardous 
to operate unless you know how to safeguard against the hazards . The main hazards 
are from fire, inproper groundings and cord abuse. 
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Electrically powered handtools are a potential source of ignition for 
a fire if used near flantnable materials or in explosive atmospheres, unless 
they are of the explosion proof type. You trust be ccflitinuously aware of 
this hazard as you wrk in different areas that nay have an eaqplosive atmDs- 
phere due to a concentxation of flannmables. All electric tools vdll be 
equipped with a (polarized) grounding plug and a three-wire cord containing 
a grounding conductor. When using an electric tool requiring the use of an 
extension cord it should also have three wires and be equipped with polarized 
plugs. When plugging in the power tool or extension cord be sure that the 
receptacle is also grounded. Double insulated tools are self grounding and 
do not contain the third grounding wij^e . They should not be altered to have 
a polarized plug. If a short develops in a tool with a polarized pliag or is 
double insulated and the cord is connected into a grounded rec^tacle, you 
will be safe as illustrated in Figure 37. Figure 38 illustrates an electric 
drill with a three-wire plug and cord. It is also inportant to inrotect the 
cord on your power equipment. The conductors in the cord, the insulation on 
the cord, and the plugs nust be protected to provide for the safe operation 
of the power tool. Scraping, kinking or stretching, as well as exposure to 
grease and oil will damage power tool cords or extension cords. The polarized 
plugs should be heavy duty pliags that clacop to the cord. Double insulated 
plugs are molded plastic \h±ch is raided to the wire to prevent detactmant 
and to safeguard the worker. 

The wide use of electric power tools is evidence of their work value; 
however, they must be used properly because thsy may cause severe injuries 
if inproperly useci. The following is a list of precautions to take w4aile 
using electrically powered tools: 

a. Inspect the power tool, especially the external wiring before you 
use it. Check for biroken plxigs, frayed, broken or cracked wiriiig. 

b. Use safety glasses, goggles or face shields where chips or dust 
could fly or tools could break. 

c. Do not wear jewelry when operating electric power equipment. 

d. Do not wear loose gloves or loose clothing while using rotating 
power tools or equipment. 

e. Change accessories with the power off arxi the cord vmplugged. 
If a guard was removed be sure to replace the guard before starting the 
tool again. 

f . Do not jerk the tool cord or extension cords from the receptacle 
to unplug then, this will in time damage the cord or cause the connections 
in the plug to become loose. 

g. Use rubber mats v\4ien any moisture may be present under your footing. 
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FAULT 
(SHORT) 



SAFE 



USt BLOWS 
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EQUIPMENT HOUSING STAYS AT 
GROUND POTENTIAL IN SPITE 
OF SHORT CIRCUIT. IF CIRCUIT 
HAS A GROUNDING CONDUCTOR 



STEM IS SAFE 



E GRtFlN 'jROlJNOlNC 
TOR TAKE THt C.HAWi.,e. 
U 



*4 K■ls»^^^lJ^J^ 

5 ELECTRICAL^ 
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SYSTEM GROUND 



DANGER HOT \ FUSE INTACT 



HOT WIRE 



UNGROUNDED EQUIPMENT IS 
CHARGED WITH A DANGEROUS 
VOLTAGE BY INTERNAL 
ELECTRICAL FAULT. 



HOT WIRE 




SYSTEM GROUND 



THIS SYSTEM IS DANGEROUS 

DON'T /OU ACT AS A 
GROUNDING CONDUCTOR. 
MAKE SURE EQUIPMENT IS 
GROUNDED THROUGH THE 
CORD 



FIGURE 37. Equipment Grounding 



CHUC 




FIGURE 38. 



Electric I>rill with 
Polarized Plug 
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ACID SAmY 



In the inasonry field, it is sanetiiries necessary to vjork with various 
types of acids . Acid is safe to TOrk \>a.th as long as you wear the protective 
devices as described in APOSH Standard 127-31, Personal Protective Clothing 
and Equipment. These protective devices consist of protective chemical 
goggles or full face shields, rubber acid suits, aprons, sleeve's, and gloves, 
and acid resistant safety shoes or rubber l<nGe, hip or ttiigh (safety cap) 
boots, also at certain times respirators. 

Since you may be '^rkirig with acid, a potential safety hazard does 
exist. Tliere is the possibility of being burned as well as the fumes created 
fron the acid. Bums are injuries to body tissues caused by heat, radiation, 
electricity, or chemicals. The last of wlii.ch concerns you in the masonry 
field, and the effects are many and varied. Bums can cause body dlsf igureramt , 
loss of body function and the possibility of loss of life. The after effects 
left from a buin depends upon the type, duration, and intensity of the 
caustic Gauming) agent • Any bum involving more than 20 percent of the body 
surface endangers life. All bums are serious, but facial bums are extremely 
dangerous because they are usually acconpanied by injucy to the eyes and the 
respiratory tract. When working in a confined area with acid be sure to have 
adequate ventilation and use a respirator. It is extremely lnportant that 
the acid be added to the water and not vice versa. This will prevent the acid 
from splashing up and cliancing to bum you. 

EMERGENCY TREA3MENT FOR ACID SPII15 

Acid spills should be handled with care to avoid damage to property or 
personal injury. If you should happen to spill some acid, iiiroediately flood 
the area with water. Do not spray the area in a manner which could cause the 
acid to spread or splash. Water is a natural diluting agait for acid am will 
stop the acticn of the acid. For an acid spill or splash that comes 5ji ccxitact 
with the skin, flush iimiediately with a mixture of 20% sodium bicarbotiate 
(baking soda) and water, and get medical attention imnadiately , If sodium 
bicarbonate is not available flush with water for 15 minutes and get medical 
attention iirmediately. If acid is splashed into the eyes, flush inmediately 
with water for 15 minutes and get medical attention. 
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miNTENANCE OF TOOLS AND EQUIPMEOT 

OBJECTIVE 

VJorkixig as a member of a team, using instxToctions and checklists, and 
exercising safety precautions, perform preoperational inspections, and 
adjustments or repairs on masonry tools and equipment, with instructor assistance. 

Working as a member of a team, using instructions and checklists, and 
exercising safety precautions, select, clean, sharpen, liibricate or maintain 
masomry tools and equipment. Limited instinjctor assistance may be provided. 

INTFDDUCTION 

Tools and equipment are a specialist's best friend, for without them he 
would be helpless. Kegardless of whether yoa are assi^ed stateside or 
overseas, you laist have available and be able to choose the proper tools and 
equipment to do your job. You nust also have the knowledge and skill to use 
them properly. Without this knowledge your time is wasted, the efficiency 
of civil engineering is reduced, and you may cause injury to yourself or to 
others and danage to expensive equipment. 

INFORMATION 

Assi@iment: (Day 1). Read and study chapter 6, Tools, Equipment and 
Safety, pages 69-76, in your textbook, MDdem Masonrj''. Using a separate 
sheet of paper answer questions 1 thru 21 listed on page 78 of your textbook. 
Do not write in the textbook. 

To make this study guide easier to understand, it is divided into tw 
sections . 

• TOOLS 

• EX?JIPMEOT 

This study guide covers a very small anount of the information that is 
available on this subject; therefore, it is recomnended that you read and 
study the references that will be on file in your Civil Engineering shop 
when you arrive at your new Base of assignment. 

Few words have as many meanings as the wDrd "tools". Each workman has 
certain tools viiich he uses in his work. These tools cover a range from such 
caTinon things as screwdrivers and hanmers to such uncoiracn ' ings as "sky hooks" 
and "catheads". In this text, only those tools you will be .xsing in your 
career field will be listed and discussed since these will be the most inportant 
to you. 
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Volumes havti been written on t:ho pr-oper use of hvmdtc^ols but the Leeltng 
still persists that they are so sinple that no one need bother to poiiit out 
the right and the wrong ways of using tliem. Tills study guide outlines the 
care, handling, and use of basic liandtools for yovx guidance and iiiEomiation. 
The following suggestions should help you ir^ your career as a Masonry SpccjjilisL. 

A mechanic uses the tools in IxLs tioolkit alnxDSt every- day. One of the 
marks of a good mecl-\anic is the care he gives his tools . He prolongs their 
life and increases IrLs efficiency and tli^ quality of his work by keepuig his 
toolbox organized. 

The checklist of a good mechanic looks lilce this : 

1. Keep tools as clean as possible when using them and be sure to clean 
them before putting them away. 

2. Use eax:h tool only for the purpose intended. 

3. Have a special place in the toolbox for each tool. 

^v. Keep every tool in excellent condition. Check tools regularly and 
replace all broken tools promptly. 

5. Make an inventory of tools after each job to prevent leaving tools 
on the job. 

6. Keep junk and unnecessary tools out of toolboxes. 

7. Keep tool boxes securely lockea and in a safe place when not in use. 



TOOLS 

Levels 

Levels are used for checking plumb (vertical) and level (horizontal) 
alignment. They are usually made of wood, aluminum or magnesium. Levels 
are available in many different sizes to fit specific needs . 

The masons level is the most delicate tool that a mason uses. A mason's 
level (Figure 39) is used for both guiding and testing when bringing work to 
a horizontal » or vertical position. The level ha3 a long body of v^od or 
metal, usually 4 feet long, which has a built-in glass tube on its side and 
near the end. Each tube coitains a non-freezing liquid with a small air 
bubble within the tube. The side and end tubes are at right angles to each 
other. When the bubble of the side tube is centered with the hairline, the 
level is horizontal; and wh^n you center the bubble of the end tube with the 
hairline, the level is vertical. By holding the level against a surface to 
be checked, it can be determined whether the surface is level or plumb. Levels 
should be hung up when not in use. 
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FIGURE 39. Mason's Level 



A line level, Figure 47, is about 3 inches In length aixi normally made 
of very light material such as thiii aluttninum. It has a hcx^k at each end to 
hold it on a line. It is used for leveling a striiig line when laying founda- 
ticr*i>, dstermining ground grade and similar work. A line level has only one 
bubble tube. To use a line level hang it cm a tight line placed at the desired 
points. Position the level at the midpoint of the line, ar¥i adjust the end 
of the line until the bubble is centered. Before xising a level, check the 
condition of the level, especially the bubble tube and glass cover. Al^gays 
clean the levt:l after using. 



Measuring Tools 

Measuring tools for tlie mason inclvdes rules and tapes. Measuring nust be 
done accurately because the final outcome of any project is affected by the 
measurenfient of each of its parts. Measuring is accomplished by lajdng out the 
rule or tape from the starting point and measuring the required distance called 
for by the plan. 



3 INCHES - 



HOOK 




FIOJHE 40. Line Ler/el 
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The fol.dirn^ , < » r; ' . .Lir*. «iv;ni ;> 

particularly whet'c ic i::; Dcr^^-^.i. '•-■■i-^ .•i'.:,^^- - i i> > ^'icj, .^\ic\\ :ic^ 
measuring across an opc.\nir.u^,. Fo! ;..mi;-, .rL<: i-L-iuili. .' midc ot wood, aldiough 

they may be metal, lliey ^a-a aval Lablo. ri* '.pps-J.hs up t:o 8 t'oet . llie 6 foot 
folding rule is a sL'aiiciaixl tool used by a nuuon. 'iney arc niade of sections 
that are liinged cai a coru:eaJ.ed joiiit: or ilvcr, ^ind fold in a zig-zag pattern. 
Ttiey are usually nvirl-ced in feet, and inches and ^^^raduated to 1/16*'. 




FIGURE 41. Folding Rule 

Ttie flexible steel tape is imrked off in feet and inches and graduated 
to 1/16**, The flexible steel tape is housed in a metal casing with a spring 
attactroent , \diich retracts it x\to the casing. This type of rule is desirable 
because of Its ccnpactness and suitability for talcing inside measurements. 
Figure 42 illustrates one type of flexible steel tape. 




FIGURE 42. Steel Tape 

The folding rule should be handled carefully and folded vAien not in use. 
The metal hinges should be lightly oiled. Always be careful not to bend a 
steel tape. If the tape becomes wet, dry with cloth and lightly oil before 
rewinding. 
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Hanmers 



Tlie claw hanmer, Figure 43, is used for driving and pulling nails, and 
for driving items such as wedges, brads, and dowels. The face of the hanmer 
IS hell shaped to help keep the outer edges of the face fron denting the wor^- 
IIm' .l.iw luuuu'i- Ix'.kI Jm luult' of nrJkl at cel. 'Hic luuullo xmy be wiKxi, hI.oo1 «>i 
fiberglass. These liaimiera are available in several sizes including 13, 16, and 
20 ounce sizes. 




FIOJRE 43. Claw Hanmer 

The sledge hanmer. Figure 44, is a general purpose tool for heavy pounding. 
It is used for such work as driving heavy spikes, drift bolts, netal tliii)er 
wedges, rock drills, metal stakes and for breaking stones and concrete. Sledges 
are available in sizes from 2 to 20 pouixis and with long or shDrt handles 




FIGJJFE 44. Sledge Hanmer 

A brick hanmer is used for both pounding and cutting. It has both a cutting 
blade and a square peen for pounding or breaking and splitting brick or block. 
The flat head can be used to drive nails, strike chisels and break masonry. Tne 
chisel end is used to trim masonry. The brick hanmer has a steel head with a steel 
or wooden handle. Figure 45 shows a brick h£nmer. 
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FIGURE 45. Brick Hanmer 



A tile hamner looks lil<e a brick liamiK;r, hui. :Lt: is nuch li^i,hter in weight:. 

It w&ight only 3% ounces. It: lias botrh a cutciii^^ bl.ido and a scjuare pecn for 

breaking or cutting tile. It is also used for cutitiiig holes in tile. Figure 46 
shoms a tiX^ harmier . 




FIGURE 46. Tile Hanmer 



Vftien using any type of haraner, use only the face for stxiking an object. 
Before usliig a hanmer, check the general condition and for a loose or broken 
handle. Aftier tising, remove dirt from the harnner and return it to tdne storage 
area. 

Ctiisels 

Different types of chisels are made for different kinds of naterials and 
jobs. Chisels are made of a good grade of tool steel, hardened at the point 
and noxmally sharpened to a cutting edge at one end. In most uses tliey are 
driven by a banner. They will cut v?ood, metial, or concrete. Masons use 
several dif&ren^ types and sizes in tlieir work. The main chisels used by 
masons are cold ciisels, vroodworkers chisels, brick sets, and blocking cliisels. 
Best results will i^e obtained if the proper type of chisel is selected for 
the job to be done. 

Cold chisels are available in many sizes and types . The main types of 
cold chisels that are used by masons are: the diamond point, round tiose, cape, 
and flat. See Figure 47. A flat chisel is used for cutting sheet metal or 
chipping concrete. A cape chisel is used for cutting grooves, slots, keyways,. 
or ctxttung surfaces ;i)ere a flat chisel is too wide. Use a round nose chisel 
to cut concave joints and a diamond point chisel to cut V- joints. 




WL-Kxiworkers clrLsels are steel tools Cltted with a vvrooden or plastic liandlo. 
They are designed to cut and shape wood. Some are tnade for hand use only, 
wtiiLe others may be driven with a wooden nvillet. A comnonly used type is shown 
in Figui e A8. 



A brick set, Figure 49, is an all metal type of chisel that is \ised to 
cut brick. The cutting edge of the brick set is very blunt, A brick hammer 
is normally losed to strike the brick set; however, a standard heavy-duty 
hammer may be used. 



A blocking chisel. Figure 50, is a type of chisel that is used to cut 
concrete block. It is an all metal chisel that is made in a variety of sizes 
and shapes. 



Chisels, like all cutting tools, must be sharp to give satisfactory service. 
Sliarpening is usually done on an ordinary coarse grinding wheel. The blows of 
a haraner will eventually cause the blunt end of a chisel to spread out until it 
resembles a mushroom. When this occurs, the end should be ground back to its 
original shape. When storing chisels apply a light coat of oil and protect the 
cutting edge, from nicks or other damage. 




FIGURE 48, Woodworkers Chisel 




FIGURE 49. Brick Set 




FIGURE 50. Blocking Chisel 
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Trowels 



A trowel is the iDason's principle working tool. A trowel is a flat steel 
tool, that is made in various s±zje\s and shapes. They are used to spread and 
srrooth plaster, mortar, and cen^t. There are 3 parts to a trowel: tlie blade, 
handle, and the mounting. A mason will use a nurrter of special purpose trowel??; 
however, his main trowels are the cement masons trowel and the brick trc^iwel . 

A cement trowel. Figure 51, has a flat rectangular blade approximately 4 
inches wide and 14 inches Icxig. It is used in concrete work for leveling, 
smoothing and pushing wet concrete mix into place. ^ 



FIGURE 51. Cemsnt Trowel 



Brick trowels. Figure 52, are the most important tool in brick masonry. 
It is used to scoop and spread mortar in laying bricks, stones and similar 
material. The handle is scraetimes used to tap the materials into place. 






PHILADELPHIA LONDON LONDON 
MFOIUM HEEL NARROW HEEL WIDE HFFI 

FIGUKE 52. Brick IVowels 



Trowels should be checked for rust on the blade and for daiiuiged or loose 
haridles. Always clean the trowel after use. If the trowel will not be \ised 
again for several days it should be wiped with a clean oily cloth. 

Edgers 

Edgers are special purpose tjpe trowels tliat are used to round off and 
smooth the edge of concrete slabs. This gives the edge a nK)re pleasing appearance 
and also reduces the chance of the edge breaking off. Edgers are available in 
n^y slnapes and sizes for both inside and outside comers. An outside comer 
edge is showii;' in Figure 53. 
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FIGURE 53. Edger 



Edgers should be checked for damage and loose handles before use. After 
use, they should be cleaned and returned to the storage area. 

Groovers 

A groover, Figure 54, is a tool used to cut joints in fre^h concrete. 
Groovers are also called concrete jointers. They have handles, tnounting and 
blades similar to tresis, except that groovers have a ridge in the center to 
form a groove. Groovers are usually about 6 inches long, but are available 
in various sizes. Grwvers should be checked for rust, cleanliness and loose 
handles. Always clean groovers after use. 




FIGURE 54, Grocver 



Jointers 



Jointers, see Figure 55, are tools xised to finish the surface of mortar 
joints. They are also called joint tools or f:*nisiijng tools. They are conmonly 
used in brick and block work. Jointers are fiat I cools that are usually 
forged rods or stan^ped metal. Vertical jointers <-lxc cr.ie pieco, stanped, all 
metal tools. Horizontal jointers have longer metai amners and wooden handles. 
They are used to finish long horizontal joints and are also called sled runners 
or joint runners. 





FIGURE 55, Jointers 
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Oieck jointers for rust and loose or damaged handles. Clean jointers after use. 
Joint Rakers 

A joint raker is a tool desigied to produce a raked masonry joint. This 
is done by raking out the masonry in a brick or block joint x^Thile the mortar 
is still green. The 2 main types of joint rakers are the plain joint and the 
skate \fAieel. A plain joint raker is similar to a vertical jointer. A skate 
VJheel joint raker looks similar to 2 skate wheels with a handle. Joint rakers 
should be checked for damage and rust and cleaned after each use. Check the 
wheels of the skate wheel type for security and freedom of movement. 

Darbies 

A darby is a long, flat tool used by masons to level the surface of plaster 
or float tine s\jrface of a concrete slab. It is a rectangular piece of wood, 
aluminum, or magnesium. They are about 3 to 4 inches wide, 30 to 80 inches 
long, and have a raised handle on one sidfi. A metal darby is shown in Figure 56. 
Darbies should be checked for condition and cleaned after use. 




FIGURE 56, Darby 

Brick Tongs 

Brick tongs are devices made to assist the mason in handling bricks. 
They consist of a brick holding mechanism and a handle. They can hold about 
10 bricks without breaking or chipping them. Brick tongs are adjustable for 
various sizes of bricks. They should be checked for cleanliness and the 
adjuster and lock nut checked for proper operation. 

Floats 

Floats are tools used in finishing concrete or plaster. Hand floats. 
Figure 57, are made of v^ood, alijminum, magnesium, cork or molded rubber and 
range in size from about 10 to 18 inches long. Hand floats have a handle 
attached and are used on smaller concrete slabs where you can reach the entire 
area. 
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FIGURE 57. Hand Float 



A bull float, Figure 58, is a large type float with a lone handle for 
use on large areas. Bull floats may be made of wxxi or netal. Redwood or 
cypress is normally used for the wooden type. I^tal ones are made of 
aluminum or magnesium. Metal floats give a snoother surface than wooden ones 
Bull floats are usually about 8 inches wide and vary fron about 42 to 60 inches 
long. Some have removable handles that range up to 16 feet long Bull floats 
^ ^d?b^° ^^^^ ^^^^^ °^ concrete and are sometimes vised in place 




FIGURE 58. Bull Float 

Floats should be checked for condition and security of the handle before 
use. Check the extensions and lock of metal bull floats for condition and 
operation. Always clean floats after using. 

Tamper 

There are several types of concrete tampers. As a mason you will nostly 
use a type of hand tamper. Probably the imst conrnan type of hand tamper is 
one with a flat, perforated face and a large U shaped handle. See Figure 59 
This type of concrete tamper is cotmxDnly called a jitterbug. Tampers are used 
to ccmpact the concrete into a dense mass. They are especially used on flatwork 
with low-slump concrete that is stiff and hard to work. ^^^^i-^ 
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FIGURE 59. Jitterbug 



Tampers are checked for loose parts and general overall conditions. Always 
clean tannpers after use. 

Line Holders and Lines 

A mason' s line is strong line normally made of nylon or dacron that is used 
to traintaln wrk level and in alignment. Lines are UvSually white, yellow or 
green in color and are available in lengths from 100 feet to 1000 feet. Masons 
lines are used in brick and block v^rk. Lines are held in place with line holders. 
The line holders used to secure the line at the comers are called comer block. 
See Figure 60. 



CORNER BLOCK 
LINE 



.... 



CORNLR BLOCK 




FIGURE 60. Line and Line Holders 

When the distance between comers is long, an intermediate line support' 
called a twig is used. The twig may be held in position with a brick bat as 
sIiDwn in Figure 61. 
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BAT 



FIGURE 61. Twig 



Lines should be checked for frajojng. Line holders should be cleaned after using, 



A plumb bob is tnade of metal and has a screw-type cap VTitJti a hole in the 
center. A string or plunnb line is inserted through the hole and fastened 
inside. The bottom end has a point in direct line with the hole in the cap, 
as shown in Figure 62. The string is absolutely perpendicular to die horizontal 
when the plxjmb bob is suspended on it. It can be used for the same purpose as 
the plumb glass on a level; however, the plumb bob is not accurate v*ien used 
in the wind. 



There are two types of saws with which you wi^ 1 be working , One type is 
the liandsaw, and the other typ^ is the liacksaw. 



Plumb Bob 




FIGURE 62. Plumb Bob 



6aws 
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Handsaws are used to cut wod for niaking forms and for cutting plywood 
backing for tile. Ihere are two types of harxdsaws, the ripsaw and the crosscut. 
The ripsaw is used for cutting with the grain of the wood. Ripsaws have 5 to 
7 points per inch and have teeth that are shaped and filed to cut like chisels. 
The crosscut saw is used for cutting across the grain of the wood. Crosscut 
saws have 8 to 11 points per inch and have teeth that are shaped and filed 
to cut like knives. See Figfjre 63. 




FIGURE 63. The Two Kinds of Handsaws 

Hacksaws are made in different shapes and sizes, depending upon the 
purpose for which they are to be used. Hacksaws inay have a rigid frame in 
which only one length of blade will fit, or they may have adjustable frames 
that will hold blades from 8 to 16 inches long. 

Hacksaw blades are made of high-grade steel, hardened and tendered. 
They are placed in the frame with the teeth pointing forward. Hacksaw blades 
may have 14, 18, 24, or 32 teeth per inch. Blades that have few teeth per 
inch are called coarse blades. Those wi.th a large ramber of teeth p>er inch 
are fine tooth blades. The 18- tooth blade is used for most sawing jobs except 
thin metal such as sheets or tubing vHoxch is sawed with a 24 or 32- tooth blade. 

The hacksaw should be held finnly to prevent the blade from ''chattering" 
and twisting. A slight pressure should be applied on the forward (cutting) 
stroke. It must also be held at such an angle that at least two teeth will 
be cutting at all times (See Figure 64) . The pressure on the cut stroke should 
be released and the blade dravn straight back. After the first few starting 
strokes, the length of the strokes should be as long as the hacksaw frame will 
permit, and no pressure applied cfn the backstroke. Speed should be held down 
to 40 to 50 strokes per minute, and never be mox-e than 60 per minute. Just 
biifore the cut is finished pressure should be relieved from the hacksaw and the 
rapidity of strokes decreased. When yoa need to saw thin sheet metal, clamp 
it in a vise between two pieces of vrood. 
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A. WRONG " B. RIGHT 

TOO GREAT PRESSURE CORRECT PRESSURE 

BLADE BREAKS BLADE CUTS ON STROKE 

TC-085A 

FIGURE 64. Correct Use of Hacksaw 

Saws should be kept sharp and in good working condition. Check the 
handle for security and tighten if necessary. The blade should be lightly 
oiled and stored in a dry place. If rust appears on the blade, remove with 
fine crocus cloth and re-oil. 

Screv^ivers 

The comnon scre^Tdriver has a flat blade, the faces of tte blade being 
€: jst parallel at the point. 

Scrawirivers are usually identified by size eccordir^ to the ccoabined 
length of the shank and blade (see Figure 65) . Measure the screwdriver from 
the base of the handle to the tip of the blade. This gives the screwdriver 
size. Connm sizes are 3", 4'', 6", 8", 10", arxi 12'V 

When using a screwdriver, pressure should be exerted straight down on 
the handle as shown in Figure 66. When selecting a screwdriver for use, 
select the largest blade that will fit the screw slot. 

Too nuch enii^hasis cannot be placed on selecting a screwdriver that fits 
the screw slot. Figure 67 will aid you in selecting the correct size screwdriver. 
A screwdriver of the correct size for the screw slot will prevent narking of 
the blade tip or breaking or bending the tip and reduce the force required to 
keep the screwdriver in the slot in addition to preventing damage to the screw 
slot. Remember, there is a properly sized screwdriver for every job. 



HANDLE 




FIOJRE 65. Six-Inch Conroon Screwdriver 
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FIGURE 66. Exert Pressure Downward FIGURE 67. Blade Size 

Another type of screwdriver that you will need to use to adjust equipment 
is the cross point. 

The cross point screwdriver has a blade that forms a cross. There are 
two kirids of cross point screwdrivers, the Phillips and the Reed and Prince. 
The Phillips has a blade that tapers to a blunt point. The Reed and Prince 
has a blade that tapers to a sharp point. 

Figure 68 shows the two types of cross point screwdrivers. 




FIGURE 68, Cross-point screwdrivers 
A8 
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Screwdrivers should be kept cleaned and in vjorking conditicai. Ihe 
blade of the screwdriver should be ground so that the tip is square. The 
tip should be thinned on each side and the sides of the tip ground alike 
in shape and angle. 

Repair of a screwdriver handle is difficult. Usually handles will be 
replaced, but rough handles can be smoothed with a wood rasp and sandpaper. 

Files 

Files are tools that are used for cutting and smoothing or removing small 
amounts of metal. Files are available in many shapes and sizes. Files are 
one-piece metal tools and consist of the following parts: tang, heel, faaB,edge, 
and point. See Figure 69. 




TANG 



FIGURE 69. Parts of a File 

Files are made with single-cut or double-cut teeth. Single-cut files 
have only one set of teeth in parallel rows. Double-cut files have tw sets 
of teeth cut at an angle to each other, forming diamond-shaped teetii. These 
diamond- shaped teeth cut faster than single-cut files. See Figure 70. 
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SINGLE-CUT FILE 



DOUBLE- CUT FILE 



FIGURE 70. Types of Files 

The cutting teeth of a file are usually on the face and edge. Tliere are 
sonis files tiowever. that do not have teeth on their edge. 

The nan^s of files depend upon their shape, size and type of cut. Some 
cross-section views of files are shown in Figure 71. 



MILL 



FLAT "^-^'^ 




HALF'ROUNO ROUND 




SQUARE TRIANGULAR 



FIGURE 71. File Shapes 

There are many sizes of files available for use. The size of a £ile is 
the length from the point to the heel. See Figu--e 72. 
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POINT 




FIGURE 72. File Size 



If a file is not cutting px jperly, it should be cleaned with a file 
card, pick or soft metal cleaning pin, and a brush. The soft n^tal cleaning 
pin, a sinall pointed wire instrument often furnished with a file card, is 
for cleaning out the individual cuts in the file that are clogged too tightly 
with metal to clean with the file card. When cleaning a file lay it flat on 
the bench and draw the file card brush back and forth across it parallel with 
the cuts. Finish by brushing the file lengthwise. Be sure to always use a 
handle with any type of file. When filing tise a light even pressure and stroke 
across the material. Using excessive presvsure may cause personal injury and 
will cause clogging and stripping of the teeth. Figure 73 shews a file card 
and proper method of use. 

CARD 



BRUSH 




PICK 



FIGURE 73. 



SLOT F0» PICK 

File Cleaning 
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Wrenches 

Solid nonadjustable wrenches with openings in each end are called open 
end wrenches. They are used to loosen or tighten the size nut stamped on 
the end of the wrench. 

Hie size of the openings between the jaws determines the size of the 
wrench (see Figure 74) . This means the distance across the flats and not 
the bolt diameter. 

As you look at the c^^en end wrenches notice that thr liead and openings 
are at a 15--degree angle to the shank. This offset makes :^ .si^r to work 
in close quarters. 



FLATS 
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FIGTUEE 7/16" Open End Wrench 

An elementary trick is that of "flopping" the wrench af Lv.r every stroke — 
turning it so the other face is down and the angle of the head is reversed to 
fit the next two flats of the hex nut. (See Figure 75) . This makes it imch 
easier to loosen or tighten a nut. Be sure the wrench fits the nut. A wrench 
that is too large will round off the nut. Always pull on the wrench, never 
push it. 




FIGURii: 75. Use of OptTi End Wrench 
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The adjustable jaw vjreiich is similar to the open end wrench, except 
that one jaw is movable enabling a single wrench to be used on several sizes 
of nuts or bolts (see Figure 76) . The size of the wrench is determined by 
the length of the handle. Always roneniber to close the jaws tightly against 
tie nut or bolt before starting work. If this is not done, the nut or bolt 
will be damaged by the jaws. 



Wrenches sliould be cleaned after use. Coat moving parts of wrenches 
with a li^t coat of oil. Store wrenches in the tool room or designated area. 
Do not use broken tools, they can be a safety hazard. 



The word PLIEPS is a plural name for a single tool. Pliers are made 
in many styles and sizes and are used to perf om many different operations . 
Tnere is a definite field of ixsefulness for pliers, but they are emphatically 
not a subsci ite for a wrench. Pliers are used for holding and gripping scnall 
articles In - txiations where it may be inconvenient or impossible to tise hands 

Slip-joint pliers, also called ccxnbination pliers (Figure " are pliers 
with straight, serrated (grooved) jaws, and the screw or pivot wxth which 
jaws are fastened together may be moved to either of two positions, in order 
to grasp small - or large - sized objects better. They are a general purpose 
holding tool that is nt^st often used for grippixig and bending wire. 




FIGURE 76. Mjustable Jaw Wreanch 



Pliers 




FIGURE 77. Slip- joint Pliers 
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To spread the jaws of slip-joint pliers, first spread the end of the 
handles apart as far as possible. The slip- joint, or pivot, will now move 
to the open position. To close, again spread the handles as far ns possible, 
then push the joint back into the closed position. 

Diagonal cutting pliers (Figure 78) are used for cuttiiig small, light 
material, such as wire, nails and cotter pins in areas which are inaccessible 
to the larger cutting tools. Also, since they are designed for cutting only, 
larger objects can be cut than with the slip-joint pliers. 

As the cutting edges are diagonally offset approximately 15 degrees, 
diagonal pliers are adapted to cutting small objects flush with a surface. 
The^inner jaw surface is a diagonal straight cutting edge. Diagonal pliers 
should never be used to hold objects because they exert a greater shearing 
force than other types of pliers of a similar size. Tlie sizes of the diagonal 
cutting pliers are designated by the overall length of the pliers. 




FIGURE 78. Diagonal Cutting Pliers 

The long nose pliers shown in Figure 79 are used for holding small objects. 
They also have cutting jaws for cutting small, light material. Long nose plier 
make it possible to bend or form wixe and light metal into a variety of shapes 
or to work in close spaces. 



FIGURE 79. Long Nose Pliers 

Tile nipper pliers are a type of end cutting pliers that are used to trim 
ceramic tile. Tile nippers may have replaceable jaws or be of one piece 
construction. For continual heavy duty work, nippers can be obtained with 
carbide jaw tips . 
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Tile nippers are used to ''nibble" away small bits of ceramic tile to 
allow the tile to fit smoothly around pipes and other items. A typical pair 
of tile nipper pliers is shown in Figure 80. 




FIGURE 80. Tile Nipper Pliers 



Pliers should be cleaned after use by washing off dirt and drying with 
a cloth- Lightly oil the moving parts and store in desiyiated area. 

Allen Wrenches 

Allen wrenches are merely six sided bars bent into the shape of an "L". 
Ttiey are used to cum internal wrenching bolts and screws (see Figure 81) . 



Remove dirt and grease from Allen wrenches after use. Dry with clean 
cloth. Ranove rust with crocus cloth. Apply light coat of oil to prevent rust. 



In the masonry field you will have to cut cert;?ain typr> of ratals and 
wire. Scxne of the tools you will use are the metal cutting siibdub, also called 
snips, and the bolt cutters. 

Shears are used for cutting light sheet metal up to 1/16 inch in thickness 
and screen wire. Shears are available in many different sizes. Straight blade 
shears are used for making straight cuts. Shears with curved blades are con- 
venient for making cux^^ed cuts. See Figure 82. 




FIGURE 81. Allen Wrench Applications 



Cutters 



102 



ERIC 




FIGURE 82, Metal Oitting Shears 

Bolt cutters (Fi^xre 83) are giant shears with veiry short blades and 
long haixiles. The handles are hinged at one end. The cutters are at the 
Olds of extensions ^^ch are jointed in sioch a V3ay that the inside joint is 
forced outwards vUxxx the handles are closed, thus forcing the cutting edges 
together with great force. Bolt cutters are made in lengths of 18 to 36 
inches. The larger ones will cut mild steel bolts and rods up to 1/2 inch. 
The material to be cut should be placed as far back in the jaws as possible 




FIGURE 83. Bolt Cutters 

Never attenpt to cut spring wire or other ^enpered metal with bolt cutters . 
This will cause the jaws to be sprung or nicked. The hinges should be kept 
well oiled at all times. 

When using bolt cutters make sure your fingers are clear of the jaws 
and hinges. Take care that t±ie bolt head or piece of rod cut off does not 
fly and injure you or someone else. If the cutters are braight together 
i^^pidly, sometimes a bolt-head or piece of rod v^'^ing cut off will fly sane 

uce. 

x^^L, cutters are fairly heavy, w .iiake oojlc chat they are stored in a 
sate place \Aiere they will not fall and injure someone. 

Shears and bolt cutters should be cleaned after use . They must be kept 
sharpened and the moving joints lightly oiled. 
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I-Yarrang Square 



In construction WDrk, especially in hcxise framing and building layout, 
the framing square is an invaluable tool. The franing square is used in 
checking the squareness of building mater ials and the squaring or angling 
of a mark placed on the building material . Mich could be \written on the 
framing square because of its many uses. The mason will use the framing 
square also T^en setting forms. 

The framing square is also called a rafter square, a steel square, or 
a carpenter's square. They are available in steel, aluminum or alloy. 

Figure 84 illustrates the framing square end its principle parts. The 
body of the square is the. wider and longer menfcer; tlie tongue is the shorter 
and narrower member. The face is the side visible both on the body and the 
tongue v*ien the square is held with the tongue in the right hand and the body 
pointing to the left. Th? face is also identified as the side with the 
manufacturer's name on it. 

The square most generally used is the one with an 18- inch tongue and 
24- inch body. 

The framing square is a versatile tool and can be used for many tasks. 
As you progress in this course, you will becccne familiar with the framing 
square and will have an opportunity to study its various uses in more detail. 
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FIGURE 84. Framing Square 
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When not in use, lay the square on a flat surface only. Clean squares 
after use by vTiping off dirt and moisture with a cloth. Apply a light 
of oil to prevent rust. Check squares for rust and warping. 



BQUIPMEL^ 

Concrete Mixer 

Although laach of the concrete we use is bought locally, and delivered by 
ready-ndx concrete trucks, there are many cases where mix is not available 
or is inpractical . In these cases concrete \<rLll be mixed on the job. Mechanical 
concrete mixers are best suited for mixing at the job site. There are many 
typ>es of concrete mixers . Seme are stationary but more are mounted on trailer 
v*>eels. Concrete mixers are available in many sizes ranging from 1/2 cubic 
foot up to as much as 7 cubic yards. 

Concrete mixers are large drums with fins or blades inside. See Figure 85. 
The drum rotates :jnd the blades stir the contents. They are mounted to permit 
tilting for loadiu'ig and unloading. The drums are rotated by an electric or 
gasoline engine. 

When operating a concrete r.dLxer you should be familiar with the manufacturer's 
recooraendations for use and maximum load and comply with them. 




1. HAND WHEEL AND 5 SKIP LOADER 

SKIP Shaft or hopper 

2. WATER DIAL 6. MIXING DRUM 

3. WATER DIAL ARM 7. DISCHARGE CHUTE 

4. WATER TANK 8 STABILIZING STAND 



FIGURE 85. Concrete Mtbcer 
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Clean the mixer daily when in use and after each use, if used less than 
a day. Wash the mixer with a water hose. Use v^DCxien paddles to clean the 
inside of the drum. Replace the drum blades if badly worn, or corK:rete has 
set in them. The dixcn can be cleaned by filling 1/2 full of aggregate and 
operating for 5 minutes . Dunp the aggregate and flush with water . 

Concrete Saw 

A concrete saw is a power tool designed for sawing concrete. The purpose 
of sawing concrete may be to provide expansion joints, control cracking, or 
to shape concrete. Concrete saws are available in many sizes and tj^s ranging 
from large \/^el mounted units to small portable saws. A size conmonly used 
by the mason is a portable type similar in size and design to a chain saw. 
It is equipped with a small gasoline engine and xises either the abrasive discs 
or diamond tip blades. 

Safety precautions nust always be observed when operating a concrete saw. 
Always wear goggles \^hen operating a saw and if working in a confined area a 
breathing mask is required. Removing jewelry, holding saw with both hands, and 
maintaining steady footing are other safety requirements. 

Before operatiiig a ssr^, check for secxnrity of all parts, cleanliness, 
general condition, and quantity of fuel and oil. Most small gasoline engine 
concrete saws require cleaning of the air filter about every 1 to 2 hours 
of operation. After using the saw always clean it before returning it to the 
storage area. 

lybrtar Mixer 

A mortar mixer is a mechanical machine used for mixing mort:ar. They are 
used by the block and brick layer to prepare mortar and by the plasterer to 
mix plaster. The mortar or plaster mixer is similar to a concrete mixer; 
however, they are usually smaller. Mixers may be powered by a gasoline engine 
or an electric motor. They are made in many sizes. A typical size mixer, see 
Figure 86, mixes about 4 cubic feet at a tiine. MDSt mixers have rotating 
paddles enclosed in a drum- shaped container. The paddles of the mixers are 
made of steel with a leading eoge and an extension made of hard rubber ^^ch 
can be replaced when worn. The purpose of the rubber blades is to keep the 
drum clean. The engine and gears are enclosed and the mixing drum is completely 
covered by a safety guard. When mixing has been conopleted, the drun can be tilted 
and the mortar emptied into a wheelbarrow. Do not open the guard viien tb^ 
nachine is running. 



FIGURE 86. MDrtar Mixer 
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Read the nanuf acturer ' s iiistructiais arid f<;iIo^v thm. Clean rhe macliine 
after each use and at the end of each day. VJas]-i the bLickel with a garden hose. 
MDrtar should never be al la.^7ed to "narden in zhe niij^er - 

Tile Saw 

The masonry saw is used to cut ile, block, stone, and brick to the exact 
size required. A typical electric rr. or driven iriasonry saw j.s shown in Figure 87. 
Sons of the main conponents of diis savv^ are the Erame, water pan, electric motor, 
belts, blade, guards, coolant pump, and control switch. Ther*e are a variety of 
masonry blades that are available for dais sai-/. They range in size from about 
6 to 10 inches in diameter, are about 1/8 inch thick. Tlie blades are tipped 
with hard material such as carbide or industrial diamcnds. 




FIGURE 87. Masonry Saw 

If possible, order masonry material in the sizes required as masonry blades 
expensive and it is time consuming to cut a large amount of material. However, 
you will need to use the masonry saw for special applications and when the correct 
size material is not available. Wl-ien masonry must be cut, the masonry saw provides 
a faster and more accurate method than using a harrmer and chisel. 

Before operating the masonry saw, check all components for security of 
rrojtnting and the belt and blade assembly for free operation. The pan should be 
checked for water. The saw is a diuigerous item to operate and the operator should 
always wear goggles or a face shield when using the sax/. 
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To operate the saw, pluf^, in the pownr cord, turn the switch to OM, and 
turn Liie water supply to ON. Move the notorial slowly and snoothly through 
the blade. After using turn the switclies to OFI*' and clean the tnachine. Since 
there are many types, tnanuf acturers , and sizes of niasonry saws, always follow 
the manufacturer's instructions for operating the saw. 

Electric Saws 

Masons are required to cut lumber for forms. The use of an electric saw 
makes this job easier and saves time. 

Power \roodworking saws range in size from small shop jigsaws to the huge 
handsaws used in sawnnills to saw the largest trees into luniber. Of all the 
types of mechanical saws, the metrbers of the circular saw family are the most 
widely used. A circular saw has a circular blade mounted on, and spun by, a 
shaft called an arbor. Many modem saws have a motor-on- shaft drive, meaning 
that tlie arbor and the motor shaft are the same machine part. 

Like a canmon handsaw, a circular saw blade can be a crosscut saw, visually 
called a cutoff saw, or it can be a ripsaw. The teeth on these blades are similar 
to those on the corresponding handsaws, and they cut on the same principle. A 
third type of circular saw blade is called a cocribination, or miter saw blade, 
and it can be used for either light crosscutting or ripping. 

BENCH SAWS A tilt-arbor bench saw is shown in Figure 88. It is called a 
tilt arbor because, vhen you tilt the blade for cutting bevels, you tilt the 
arbor only and the table, or bench, remains level. In earlier types of bench 
saws, the blade and arbor were in a fixed position and the table was tilted. A 
tilted table is dangerous in many ways, especially w^ien heavy stock niist be 
pushed across it, so most modem bench saws are of the tilt-arbor type. 

For ordinary ripping or cutting off, the distance the saw blade should 
extend above tlie table top is 1/8 inch plus the thickness of the piece to be 
sawed. The vertical position of the saw blade is controlled by the saw raising 
handwheel shown in Figure 88. The angle of the saw blade is controlled by the 
tilt handwheel. You nust keep the guard in place except VThen its rentjval is 
absolutely ijnavoidable . 

RADIAL ARMSAW. A radial armsaw is illustrated in Figure 89. The motor 
and arbor pivot in a yoke arrangen^nt and can be swung in any direction. A 
yoke clanp handle holds the motor in the desired position. Tne yoke slides back 
and forth along the carriage on the arm. The carriage can also be swung in any 
direction. These arrangements make the radial armsaw adaptable to almost any 
conceivable type of saw cutting. 

To crosscut, or to make related machine operations across the grain of the 
stock, tlie ii*aterial is held ridigly on the table and the blade is pulled through 
it. For ripping, the motor is rotated in tlie yoke so that the blade, or the line 
of cut, is parallel to the front edge of the table. The material is moved along 
the table and is fed into the blade for ripping. Here, the mDtor position is 
stationary and die material is moved, :raich the same as on a bench saw. 
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GUARD WITH 



■AGE 



TABLE 



SPLITTER 




SAW 

RAISING 

HANDWHEa 

SAW TILT 
HANDWHEEL 

LOCK 
KNOB 

SAWDUST 
CLEAN-OUT 

CABINET 

CABINET 
BASE 



"T" SLOT FOR 
MITER GAGE 

MOTOR 
COVER 

POWER 
CORD 



FIGbl^ S8, 

PORTABLE ELECTRIC CIRClIL^m SAlv : . 
Figure 90, ccnsists of a stxirdy - 
grip handle and a circular sav iL?,;.. 
handle. Sizes of these saws t:i.\^:x : 

(1) This saw has an adjuscabl . 
saw for sawing in various; . 
wide enough to support trie 
saw blade is covered by 
allcfw the cutting edge ro 
back autcmaticallv 'wnori 



i'c-nch Saw 

. electric circular saw, 

casing which has a pistol- 
. Kvri.tch is built into the 
1/2 horsepo^/er. 

, ow tilting the base of the 
•jottom plate is flat and 
L.jmLier being cut. The circular 
' bjit opens when saxTing, to 
v:aard is designed to snap 

■i:.-:p.ed. 



BEST COPY AVAILABLE 




FIGURE 89. Radial Aonsaw 

(2) Saw blades for the electric circular saw range from 4 to 14 inches 
ia diameter, depending on the size of the motor. The blades are 
available with teeth specifically designed for crosscutting or 
ripping. There is also a blade with a conobination of cutting and 
raker teeth, for ripping, crosscutting, or mitering. 

In using the electric circular saw, set the saw's guide to the correct 
angle and depth of cut . Be sure the material to be sawed is steadied by its 
own vreight or is secured firmly by clamping or wedging. Press the switch 
trigger in the handle to start the saw. The saw blade must be revolving at 
full speed before it contacts the material's cutting surface. When cutting 
(See Figure 91) apply firm pressure but do not force the saw. To change saw 
blades, first disconnect the power. Remove the blade by talcipg off the saw 
claii5>~screw and flange, using the wrench provided for ttiis purpose (See Figure 90) 
Install the new blade making certain the teeth are in the proper cutting direction 
(pointing upward toward front of saw) and tighten the flange arvi clamp-screw 
witii the wrench. 
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Note: '.the circular blade can be put on backwards vdnich inalces the saw a 
hazard to operate, ^bst blades have instructions ''this side out'' stanped on them. 





l\)rtahJi^ l-.lccf.ric IL'iniivr 



'Ihc pov[:iibio ol(^crric Ixtiitk.t is usc^ a.^; a drill aiid as a liaiitr^r. If can 
bo used Cor beveling!, » caLkii^;, and boadiv^; for drilliii^^^ -^'n masonry, driving 
iiaih», di|^j!;ing in clay, broakin^*?; lif^hL' concrefe, and performing otlier similar 
jobs. 

Tho portable electric liamner (see Figure 92) consists of a metal housing 
on a spade tN^^e or ,')isrol-grip handle. Inside the housing, a strong spring 
iiK)ves a steel pistic^ni back and forth in a pounding manner when the pov^er switch 
is on. Tlio housing's nuizzle is designed to hold a variety of bits such as 
chisels, dig^;ers. .and tampers. The forward stroke of the piston activates the 
bit. A raiovable tool -retaining sprrng clip is located at the housing nuzzle. 

In using the electric haimier, the bit to be used is inserted into the 
nuzzle until it snaps into place and is held securely. '^Ihe handle of the electric 
liamiier is held f irm^ly with one hand while the other hand steadies and guides 
Lhu tool as shm>?n in Figure 93. ^bst of tl^e operations performed with this 
liauTier require the use of safety goggles to protect the eyes. It is a good 
policy, \'A'\en using the cutter type accessory with this tool, to ease up slightly 
on the pressure wlien nearing the end of the cut . Tliis reduces the intensity 
of the liammer blows, to soften the iinpact of any material that might detach 
itself and fly from the \>ADrk. 
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FIGURE 92. Portable Electric Hamner and Attachments 
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FIGURE 93, Using the Portable Electric Hamner 



Paven>ent Breaker 

The pavenaent breaker of "jackhamncr", as it is sonetines called, is 
a comnofn pneumatic tool. It is operated with air supplied by the air compressor. 
The pavement breaker is used for breaking up concrete that mxst be renK>V€d. 

Air Conpressor 

The air conpressor is a piece of equipment that supplies air for operating 
pneun^atic tools, such as the pneumatic taiiper and the pavajient breaker. The 
type of air ccopressor is Tisually wheel mo^jnted and uses a small gasoline engine 
to drive the conpressor. However, sane tjTpes may use an electric irotor. 

Always use caution viien working with ccnpressed air type equipment. 

Electric Drill 

Ihe electric drill is used by the tnason for drilling holes in concrete 
blocks, brick, and tile. The mason also uses the electric drill to install 
anchor bolts or to put \jp bathroom fixtures. Figure 94 shows an electric drill. 




FIGURE 94. Electric Drill 
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Ite ca,™n sizes of drills that a mason «1U ^^.f 
Sicret?us^^H-bidl dianrnd tip drill and a teavy duty, lc« speed drtU 
SAFETY 



m. ^ t-r^l<= and eauioment is an important part of your job. Poor 

L-?a^2 Se? TtS^usI f ^Sgt^fSg^use tHe^r^- "ol. .or 

°H*-sh^rth^o^r^Sra^Toc1S2e tf S ^S^^^To^ation that 
you are not famrlxar with. 

SUMMARY 

SsSS/SS ^pfiers.'^* tSS^Lrits ci, particular application a,d „ust 
be used for that pinrpose only. 

M3dem equipment would be useless if --^lll.^^^^^^t^'l^^^^ 
could not be made. Several types ."^^^S^""^"^^ ?apes and wrSSes 
In your career field, frequent use of tools such as rules, capes 

will be necessary. 

Tools and equij^nt most be clean and P-Pf J^J^J^^'job'^TcSs '"stauld 
^.o%.rr<^irr^^^r^^^^ ^^^^ ^?5'S"iforise. 

oorrec^e'tSTr^^^t^l^i-ST.?^^ S ^rd^^ti r^^^. 
accurately, and efficiently. 

CpiSTIONS 

1. Which of the tools that a mason uses is considered to b. the most delicate? 
Z'^^^^^^^'^el is light weight and usually about 3 inches in lengtl.? 

■3. Winat is tne nane of the zigzaj^ type of measuring device? 

4. U-iich type of hamner is desi)-ned for pulling nails? _ 

5. Which type of cold chisel is used to cuit V-joints? 
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6. 'llie type of cliisel tliat is used to cut concrete is called a 

7. A ijondon ^klrrow Heel is a type of 

8. Tne tool used to finish long horizontal brick joints are called 

runners or runners. 

9. Concrete is cornpacted into a dense mass by use of a 

10 . A masoi ' s line is usually inade of or 

11. To cut lumber with the grain of the wood you should use a 

12. A hacksaw blade should be installed with the teeth pointing 

13. wrenches are used to turn internal wrenching bolts. 

14. How is the inside of the ccticrete mixer cleaned? 



15. Which types of blades are xised for sawing concrete? 



16. A masonry saw can be used to cut block, stone, arxi 



REFERENCES 

1. AFOSH 127-66, General Industrial Operations 

2. Textbook: Mcxiem Masonry, Goodheart-Wilcox , Inc Copyright 1977 

3. CDC 55233, Volume I, Apprentice Mason 
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PROJECT PLANNING 

OBJE,CriVE 

Given architectural drawings, identify masonry materials used, dimensions, 
and location of given connponents by conpletrn^j at least 70% of tt^ exercises. 

INTRODUCTION 

A drawing i? a picture, a sketch, or a diagram. It can be a sinqjle 
outline of a project to be done, cr it can be a very complicated drawing from 
viaich blueprints are made. 

Planning is a very inportant part of every Air Force activity. All of the 
projects that you as a masonry specialist will be working cn will cost a lot of 
money. Tnerefore, you can see that good planning is very important. Some day 
you will be called cn to help with the planning. There will be a time when 
you will be a member of a conference vAiere plans are made and specifications 
are written for both big and small masonry projects. Also as a meni)er of a 
Base Civil Engineer Einergency Force (Prime BEEF) team, you may be called on 
to plan a repair or construction project on your own. At times liJke tiiese you 
r3n see how important good planning can be. Also, you can see why you need 
to know how to plan. First write the specifications and then draw the blxxeprints. 
Yours would not be ejqpected to be the finished produc*: but with a knowledge of 
planning, type of information included in specifications, and t±ie correct xse 
of symbols and lines on drawings, you could convey to others yaux ideas and 
thoughts. Abbreviations used in a drawing are a shortened form of a word or 
a phrase. 

INFORMATION 

Assignment for Day 2: Read and study Chapter 12, Blueprint Reading, pages 
187-208 in your textbook Modem Masonry and answer the questions at the end of 
the chapter. 

ARCHITECrURAL DRAWINGS 

Architectural drawings are divided into two general classes: primary 
drawings, which consist of design sketches and drawings for display purposes; 
and working drawings (blueprints) , vhich consist of views (flat surface line 
drawings) giving detailed infoimation necessary for actual construction of 
the building. The construction of a building is described by a set of drawings 
Oiich give a thorough graphic description of each part of the operation. Usually, 
a set of plans begins by showing the boundaries, contours, and outstanding 
features of the construction site. Succeeding drawings give instructions for 
erecting the foundation and superstructure; installation of lighting, heating 
and plumbing; and details of construction required to conplete the building. 
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SUMMARY 

Success in the tfasonry Specialist career field is determined, to a certain 
extent, by your ability to tnake and carry out plans. 

Good planning incorporates the kno&^ledge and experience of others. From 
plannir^g cccaes the bliaeprints with \\hich ycu \x>rk. To successfully complete 
any project to which you are assigned, it is essential that you be able to 
interpret the lines, synbols, and abbreviations used on blueprints and drawings. 

QUESTIONS 

1. What are thre other nanas for construction drawings? 

2. What kind of lines is used to represent the visible features of a building? 

3. If a part is liidden, it is represented with a _line symbol. 

4. A circular object usually has a line drawn through the center. 

5. What kind of line is used to show the lergth of a wall? 

6. What is the purpose of syirbols and abbreviations? 

7. If a plan is drawn at V = 1' -0" scale, how long would a 40' -0" wall 
be on a drawing? 

8. Identify the seven drawings vAiich usually compose a set of working drawings 
for a building. 

1. 

2. 

3. 

4. 

5. . 

6. . 

7. 
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CONCRETE MDOTJRIiS 

OBJECTIVE 

Vforking as a member of a team, and using materials provided, measure 
mix, and perform field tests for consistency of three concrete mixtures. 
Instructor assistance may be provided for most parts of the task. 

uttrdduction 

Concrete is one of the most useful building materials ever developed by 
man. It is strong, long- lasting, fairly clTn^ap to use, and easy to handle. 
Huge dams, bridges, skyscrapers, roads, and runways are built of concrete. 

Each of us has an idea of what cement is. Vfe also have an idea of what 
concrete is . But do we knew what the properties of ceooent are? Also , do 
know how to mix quality concrete to obtain a finished product of the highest 
quality that will present the least acoount of maintenance. 

INFORMATION 

Assignment for Day 2 read and study Chapter 7, Concrete Fundamentals, 
pages 79 thru 84 in textbook, tfodem Masonry. Also study the following 
additional infornation. 

CEMENI STORAGE AND SHIPMENI 

Package and Shipping of Cenient 

Cement is shipped either in sacks or in bulk. It is usually packed in 
cloth or paper sacks weighing 94 pounds and containing 1 cubic foot by loose 
volune. Cement for large projects may be referred to in terms of barrels 
containing 376 pounds, the ecpiivalent of 4 sacks. Canent is also shipped in 
bulk by rail, ship, or by trucks equipped with special bodies. 

Storage of Cement 

Cenent will retain its quality indefinitely if it: does not come in contact 
with moisture. If it is allowed to absorb appreciable amounts of moisture it 
will set more slowly and its strength will be reduced. In staring sacked canent 
the warehouse or shed should be air tight as possible, sacks shcwld be stacked 
close together to reduce the circulation of air, but they should not be stacked 
against outside walls. The sacks should be stacked on a raised floor, cn pallets 
or on a platform at least 8 inches off the gramd. If they are to be stored for 
long periods of time the cement may develop \*iat is knov«i as warehouse pack. 
This condition results from tight packing; however, the cement retains its 
quality. Warehouse pack can be corrected by rolling the sack on the floor. 
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On pmnll jobs or \*iere there is no shed or other building in x*iich to store 
canent, thB :^sacks may be placed on a raised wood platform. Waterproof tarpaulins 
should be placed over the pile to protect the canent against rain. The tarpaulins 
(Figure 95) should extend over the edges of the platform to prevent rain fron 
cpllecting on it and t±Das reaching the bottom sacks. Bulk cement is usually 
transferred to elevated airtight and weather proof bins. Ordinarily it does 
not remain in storage veiy long but under these conditions it could be stored 
for a relatively long time without deterioration. 




FIGURE 95. Cement stored under a tarpatolin 



CEMENT SIEVES 

Sieves 

The gradation of particle size distribution of aggregates is determined 
by a sieve analysis. The standard sizes used for this purpose are number 4, 8, 
16, 30, 50, and 100 for fine aggregate and 6 inch, 3 inch, 1 1/2 inch, 3/4 
inch, 3/8 inch, and No, 4 for coarse aggregate, Tbase sizes are based on square 
opaiings, the size of the openljigs in cor^ecutive sieves being related by a 
cOTStant ratio. A No- 4 sieve has 16 holes per inch and a No, 8 has 64 holes 
per inch. The grading and maximm size of aggregate are duportant because of 
their effect on prc5»rtions, workability, economy, porosity and shrinkage, 

SUM^IARy 

The ingredioits of concrete are ceiaent, sand, gravel, and water. There 
are five types of Portland cement. Each type has its own characteristics 
and use. Water vAiich is safe for drinking is safe for making concrete. Aggregate 
constitutes the major bulk of concrete. Fine aggregate (sand) is separated fron 
coarse aggregate (gravel) by the number 4 sieve. One of the factors vThich determines 
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the stxength of concrete is the vater-cecnent ratio. Ihe ratio of \^ter and 
cernent is usual'^y expressed as the gallons of v?ater per bag of cemsnt. The 
additives that axe used in concrete to make it easier to vjork, set faster 
and resist freezing are calcitjin chloride, and air-entraining. The ingredients 
of a standard concrete mix are one part cement, two parts sand, and three 
parts gravel. The two methods of mixing concrete ar^ handtntxlng and machine 
mixing. The slurp test measures the ccrxsistency of ccncrete. 

QLESTIONS 



i. 

2. 


Wliat is concrete? 

VJhat type of cement is lased in large nasses of concrete such as large dams? 


3. 


What effect \^a.ll clay, silt, and rock dust in the aggr^ate have on concrete? 


4. 


How nuch flake- type calcium chloride is added per sack of cement to concrete? 


J m 


/ij-iT— taiL.j.cijj.it5u L.taiK=riL. jLs uesx^xaueu Dy wnac marK on oags ox jroiruianci cement: 


6. 


What is the advantage of using air-entrained cenaent? 


7. 


What is the normal mixing time for concrete in a ccxicrete mixer? 


8. 


What is the size of fine aggregates used in concrete mixtures? 


9. 


In a nuniber eight sieve there are openings per square inch. 



10. A hardened mixture of cement, sand, gravel, and \^ter would be the 
definition of 
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11. Fill in t±ie blanl<:s below with the type of cemeiit that correspcxids to 
the descriptions given. 

I^^ES DEscRipnasis 

^" „ (1) Produces less heat during hydration. 

^- . (2) Sulfate resistant. 

^' (3) High early strength. 

^' (A) tost ccnriionly used. 

^' . (5) Used for massive concrete pours. 

12. A concrete additive that enables concrete to resist freezing and to 
protect pavements from adverse effects of salts during snow removal is 



13. What is the largest size of coarse aggregate normally used? 



14. How would you store cement outside? 



15. Why is it necessary to determine the moisture content of aRereeate before 
preparing a concrete mix? 



16. What type of apparatus is used for a slump test 



REFE30CES 

1. Modem Masonry, Goodheart-Wilcox, Inc. 

2. CDC 55233, Apprentice Mason, Voluir^ 2 
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CaNlSTRUCnON LAYCUr 

OBJECTIVE 

Working as a member of a team, using materials, area, hand tools, and 
dimensions provided, lay out a site for construction of a concrete slab. 
Layout mist be vd-thln + 1/A inch of tolerance. Instructox* assistance may 
be provided on most parts of the task. 

Using tools provided, prepare an area for a concrete form. The ccxipleted 
area must be smooth, caipacted, and ready for construction of the form. 
Instructor assistance may be provided on most parts of the task. 

IMTRDDUCTION 

Construction layout is an iinportant part of good masonry construction. If 
buildings are not laid out properly, the end pix)duct will not be in the proper 
shape or grade to servB the purposes required by the blueprints. It is inportant 
tlmt all layouts be square and level. 

One of the most important steps in concreting is to prepare the base. 
A poorly prepared base will result in cracking, heaving and shifting of the 
structure. 

This study guide covers the following topics: 

• General Layout Procedures 

• Establishing Layout Lines 
0 Leveling 

• Site PreparatiOTi 
INFOmATION 

Assignnent for Day 2 and 3 read and study Chapter 7, Concrete Fundamentals, 
page 85 (subgrade preparation only) in textbook Mpdem Masonry . 



GENERAL lAYOUT PROCEDURES 

Hub stakes are usually set by the surveyor and serve to mark the exact 
comer location of a building or structure. They also serve as a reference for 
setting up the batter beards. Then the batter boards are set about 3 to 4 feet 
fxocn each comer of the project. They hold the string lines that detemdne the 
building lines and preserve tlie comer locations. The string lines or building 
lines are attached to the batter boards and fotm the exact dimensions of the project. 
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FIGURE 96. Corrpleted Layout 

"Hie plucnb bob or mason's plurrib rule is used to locate the exact comer for 
the string lines from the hub stakes. A plumb bob is dropped or suspended 
at each hub stake so it barely rests on the nail driven to mark the exact 
dimensions. Then the string lines are brought together to form the comers. 
Figure 96 shows the conpleted layout work. A mason's plumb rule can be used 
by placing the end comer on the nail and bringing the strings together to 
form the comer . 

ESTABLISHING LAYOUT LINES 

After a site is cleared the layout lines need to be established before 
any ccnstruction can begin. 'This starts with setting the hub stakes. All 
the comers formed by the intersection of the outside surfaces of the foundation 
walls should make a hub stake driven. It is best to establish the hub stakes 
and layout lines with a transit, but can be done wichout. Line layout will be 
discussed in the following sections. 
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Squaring 



The front stakes of a project are established from rneasiaring out equal 
distances from a baseline and then getting the right distance between the 
two end stakes. A. baseline is the center of a street, a curb, sidewalk, 
another building, etc. The back twD stakes are then set by using the right 
triangle method of squaring (Figure 97) . Nails are dri\7en in the stake tops 
once the exact dimension is achieved and the comers are square. These 
nails mark tlie exact location of the comer on the hub stake. The right 
triangle method consists of first measuring 3' from one side of a comer; 
second, measuring 4' from the other side of the same comer; third, adjusting 
the lines until there is 5' between the two points. You can also use multiples 
of 3:4:5 such as 6:8:10, 9:12:15, etc. Diagonal measuring is the best way to 
check for squareness (Figure 98) . When using the diagonal method of checking 
use a tape measure which will reach frcxn comer to diagonal comer, and measure. 
Repeat the process using another tape measure across the other comers. The 
diagonals of a rectangle or a square will be equal in length dLf it is square. 
If not adjust the tapes until both measurements are the same and adjiist the 
liub stakes. The overall dimensions of the building will also have to be rechecked, 
Remenber an out of square project can result in contiiruous problems all thru 
the construction of the structure. 




CBO-041 B 



FIGURE 97 . Right-Triangle Mfetlriod 
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FIGURE 98. Diagonal Checking 



LEVEUM5 

Ohce the hub stakes are set and the project diinensicxis determined, 
the batter boards nust be set vip to hold the string lines. The batter boards 
nust all be set at the same level. Qcie method of leveling the batter boards 
is to have them set by a surveyor, which can be costly. Another very reliable 
method that can be used is a v^ater level. Figure 99 shows how to \ise the 
water level. 




The s Cakes should be driven about: 3 to 4 feet away from the hub stakes. 
Then the first ledger board placed at the height of the project, i.e. , 
foundation wall. It shoudd be leveled with a mason's pluni) rule and then 
used as a reference for setting the remaining ledger boards. Then fasten 
the end of the tube to the ledger and raise the other end up a stake. When 
the liquid has leveled off at the sairis height as the ledger then mark it on 
the stake. Repeat this process until all the stakes arc marked and all the 
ledger boards are nailed at their proper height. Once the batter boards are 
all up then the string lines can be positioned to determine the building lines. 
The string lines are held in position by maldng a saw Icerf in the top of 
tlie ledger. When all of the preceeding steps are acccraplished then the site 
preparation can take place. 

SIIE PREPARATION 

Making preparations for placing of concrete is probably the most inportant 
factor concerning a quality concrete job. The subgrade (bed) must be prepared 
to receive the concrete, forms must be placed properly, and steel nust be placed 
in the concrete to obtain the required strength. 

Subgrades 

Concrete can be placed satisfactorily on rock, clay, earth, and sand or 
gravel subgrades. 

ROCK OR CXX^CE^EIE. When concrete is to be placed on a rock surface, roughen 
it and clean it tbjoroughly. Stiff brooms, \^ter jets, high-pressure air, or 
wst sand-blasting can be used. Remove all traces of \gater and coat the surface 
with a 3/4- inch thick layer of mortar. Mix the mortar with fine aggregate. The 
water-cement ratio should be the -ame as for the concrete. Wbrk tte mortar into 
the surface with stiff bioishes. 

CLAY. If you are placing concrete on a clay subgrade, moisten the soil 
to a depth of 6 inches to help cure the concrete. Sprinkle it intenr'' ttently, so 
that it will work into the clay without becoming nuddy. 

EARTH. If caicrete is to be placed on earth, have an engineer check it 
for adequacy of carrying a load. Danpen earth subgrades to a depth of 4 or 5 
inches but do not saturate it. Dairpening the earth will help cure the concrete 
and prevent the dry earth from extracting the moistixre from the concrete. 

SAND OR GRAVEL. When you place concrete on a sand or gravel siibgrade, conpact 
it with a mechanical conpactor, as shown in Figure 100 or a hand taonper, as shown 
in Figure 101. If the subgrade is not compacted, cover it with burlap or tar 
paper before you place the concrete. Lap the tar paper no less than 1 inch and 
staple it. Join burlap together with wire and moisten it by sprinkling before 
you place concrete on it. 
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FIGURE 100. Mechanical Compactor 



FIGURE 101. Hand Tamper 



SUMIABY 

Having the hub stakes layed out and set square and having level batter 
boards are inportant to good construction. It is your responsibility to insure 
that all forms are square and level. It is better to spend a few minutes 
checking to insure that all batter boards and layout lines are level and 
square than to spend hours or even days in re-doing a job that was nor done 
properly. 

It is also equally important that an adequate base be established before 
placing concrete. Methods of preparing the base include removing the surface 
soil and compacting the subgrade and fill material. The fill is composed of 
granular material combined \'±th small binding materials. The fill is compacted 
in layers of not less than 6 inches and not more than 12 inches. 

QUESTIONS 

1, What is a hub stake? 

2. What are batter boards used for? 
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3. VR\y is a piuml-) lx)b iisod? 

4. Wlnat is one method of squaring a project 

5. What is used to level batter boards? 

6. What is used to compact the subgrade? 
REEEPENCES 

1. CDC 55233, Apprentice Mascai 

2. ^DDERN MASONRY, Goodheaat-Wilcox , Inc. 
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PREPARING FOR CONCRETE 

OBJECTIVE 

_ Working as a member of a team, and using information and tools provided, 
build a form for concrete, with instructor assistance. The form nust comply 
with the given instructions and be ready to receive concrete mixture. 

INTRODUCTION 

Concrete forms are made for molding concrete footings, foundation walls, 
and piers, etc. This type of construction is the reverse of other construction 
practices because the inside of the form is the finished or snxxith side. The 
most inportant steps in form construction are placonent and alignment to achieve 
a quality concrete project. 

INFORMATION 

Assignment for Day 3 and 4 read and study Cnapter 10, Form Construction, 
Pages 161-174 in textbook, ISfodem Masonry. Using a separate sheet of paper 
answer questions 1-20 on page 174. Do not write in the textbook. 

Ckie of the sinplest forms constructed is the earth form. It can be used 
in subsurface construction if the soil is stable enough to retain the desired 
shape of the concrete. The advantage of this type of form is that it generally 
requires less excavation and has a greater settling resistance . Because of 
the obvious disadvantages of a rough surface finish, the use of earth forms 
IS generally restricted to footings and foundations. If the excavation is 
greater than the widtli of the footing or if the soil is such that the sides 
of the trench will not stand until the concrete can be poured use wooden 
footing forms. 

SUNWARY 

The importance of the correct type, design, and application of forms 
cannot be over-stressed. The strength and finished appearance of the concrete 
is governed by the workmanship put into the construction of the forms. 

Strong forms are important to good construction. It is your responsibility 
to insure that the forms you use for a pour are the best you can build. No 
natter how good the forms may look, it's better to spend a few minutes checking 
the forms than to lose hours repairing a broken form. 

QUESTIONS 

1. Name four materials connionly used for form construction? 

2. What is the function of wales? 
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3. 
4. 
5. 



Wall forms rest on the 

What size lurrber is ordinarily used for forms to pour a 4 inch thiols slab? 
What are the vertical members of a wall form called? 
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REINFORCQCNT mXERIALS 

OBJECTIVE 

Working as a inedber of a team, exercising safety precautions and using 
masonry tools and equipment, prepare and install reinforcement into concrete 
forms. Instructor assistance may be provided for most parts of the task. 

INTTRODUCriON 

Most of us have seen modein football stadiums, hospitals, aircraft hangars 
and skyscrapers built of concrete. Have you ever wondered how these structures 
were built to withstand the loads that were in^osed upon tiiem? This study 
guide should give you some fundamental insight into what types of reinforcement 
are used and where they are used. 

INFORMATION 

Assignment for 4 and 5, read and study Chapter 7, Concrete PXmdamentals, 

pages 91-92 (Joints Concrete) and pages 95-98 (Reinforced Concrete to Placing 

Steel Reinforcenient) in textbook: Modem Mascriry. 

In order to reinforce a concrete structure, the reinforcement trust be cut 
and sometimes bent to fit into the forms. Reinforcement rods, wDven or wslded 
wire can be cut with a hacksaw, bolt cutters, a torch, or a re^-bar ::ter-bender . 
The bolt cutters and the cutter-bender are limited to cutting only certain sizes, 
where as the hacksaw or the torch can cut almost any size. When large nxjmbers 
of rods need to be bent to various shapes they are bent on a bar-bending table 
like that shown in Figure 102. 

Ihe reinforcement can be installed after the forms are built but it is 
generally placed in the forms as they are built. The reinforcement in vertical 
forms (wall fonns, colunn forms, etc.) is supported and spaced by the use of 
the wires. But you use anchors and manufactured units such as precast concrete 
blocks, or chairs, bolsters, and stirrups to sxipport steel reinforcement for 
concrete slabs. Figure 103 and 104 illustrates a precast unit and manufactured 
support and spacers. 

Ihe height of the supports used to hold the reinforcing material in a concrete 
slab is determined by the concrete protective cover specified. Footings and 
other principal structural members (against the ground or that is exposed to 
the weather) should liave at least 3 inches of concrete between the steel and 
the ground and have a 2 inch covering of concrete over the steel. Reinforcement 
for walls, colurms, beams, etc. , are covered with concrete as stated in the 
specifications for die job. If anchor bolts are to be placed in the concrete, 
some means of anchorage should be provided as illustrated in Figure 105. 
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FIGURE 104 Typical Suppc^rts and Spacers 



Anclx)r bolts or otlier types of fastening devices are used to fasten or secure 
a variety of different objects. They fasten iDetal rails to concrete walls, 
secure machinery in place, or hold the \>7ooden sills of a structure down. 
Whenever possible the anchor bolts sliould be set in place ar the tiinc^ of pouring 
the concrete. But it is still possible to fasten almost anything t:o a concrete 
or niasonry surface. A variety of special fasteners are available for use today, 
Figure 106 shows a couple of these fasteners. 
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FIGURE 105. IVpes of Anchorage 




FIGURE 106. A. Shows Typical Toggle Bolts 

B. Shows Expansion Shields and a Screw and Lag Bolt 
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TSfX) popular types of anchor bolts vAiich are set in place before the 
concrete is poured are the pipe sleeve and the hooked anchor bolt. Both 
are illustrated in Figure 107. 

The pipe sleeve anchor bolt is a good type of anchor to use vherx anchoring 
machinery. The sleeve on the pipe sleeve type of anchor should be at least 
1 inch larger in diameter than the bolt. This permits the bolt to be shifted, 
vAiich will ccmpensate for any small error that may occur during tlve positioning 
of the equipment. The sleeve should be set level with the top of the floor, 
wlien it is finished. Pack the sleeves with a rag oakum or newspaper to prevent 
concrete from entering during the concreting operation. 

The hooked type anchor bolt is most commonly used to anchor a wood sill 
to a concrete wall, slab, or a masonry wall. Figure 108 illustrates a wooden 
sill fastened to a slab floor. 

Anchor bolts with a type of anchorage as illustrated in Figure 105 can 
also be used in most areas of construction. Care mast be taken when you place 
the concrete around the bolts to keep them from shifting or changing the 
alignment of the bolt. A terrplet as shown in Figure 109 should be used to 
align the anchor bolts. The holes drilled thru tlie tenplet, to receive the 
anchor bolts, should be 1/15 of an inch larger than the bolt to permit a slight 
adjustn^nt of tlie bolt. This slight adjustment is to shift the bolt to a 
vertical position » If the anchor bolt is not in a vertical position it makes 
the attachment of the sills very hard. 




HOOKED ANCHOR BOLT 




Anchor Bolts Which Are Set 
In Place Before Concreting 



FIGURE 108. Typical Sills Fastened 
To a Slab Floor 
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'ilu* .s|x-cinl l\'isl cnu»v*s as i L 1 u:U. ivifccl in Fiv-i-irc 107 are pul in a hole* 
in Ll\c Cv)ncrc.-*L.L» or i\V)vi:ai-. 'llu* liolcs arc drillod wiul^ an elecLric drill 
with a carbi.de-t-ippod drill, biu. /\iiother nx^Lhou uses a sLar drill r:o drill 
or oLher\^^.sc pmicli a liole Llirough tlio concrete. These anchor's range in 
various sizes t.o acconiiiodate iho various weight loads imposed on the bolts. 
'Ibese anchor.s are noi rornnmended for use in bricl<work. Kit can be installed 
in the mortar joint and be as secure as you will ever need. 



Steel is very strong; therefore, it is often used to reinforce concrete 
structures. Reinforcemnt steel is available in rods of various shapes and 
sizes as well as wire mesh, both woven and welded. The selection of the 
type and ainount of rcinforceii^ent needed depends on the structure and the 
strength required. The reinforcement used in walls is usually erected in place, 
'ihe reijif orcemt:nt u.sed in slabs may be as.sembled prior to installation. Wire, 
precast concrete metal spacers and suppori:s are used to position the reinforce- 
ment in the forms. To be able to cut, bend, and fabricate reinforcement steel, 
you \-."dll need to know how to use bending t:ables, bolt and rebar cutters and 
other types of tools and equipment. 




FIOJKE 109. Tenplet for Anchor Bolts 



SU^M/\I^Y 
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1. Wliy is steel the best mtcrial for rcitilorcin^j; concreCc? 

2. You have a reiaCorcement rod one inch in di<5nietcr, Wlvit is the bar nuiiil^er 
of this bar? 

3. Name the three types of reinforcing materials. 

4. Explain the method of bending steel reinforcing bars. 

5. Why should all the loose scale be removed from steel reinforcen^t bars 
before they are used? 

6. Name three things that are used to space and hold reinforcement materials. 

7. What is used to hold an anchor bolt in place when pouring concrete? 

8. Why should a pipe sleeve be filled before tlie concreting opera ti i. 

9. What type of anchor bolt is most ccmnonly used to anchor a wood sill to 
a masonry wall? 

10. When anchoring mac'ninery what:, type of anchor bolt is used. 
REFERENCES 

1. MDDERN MASONRY, Goodheart-Wilcox Co., Inc. 

2. CDC 55233, Apprentice Mason 
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MIXING AND PIACING CO^REnil 

OBJECTIVE 

l>forking as a member of a team, exercising safety precautions, and using 
masonry tools and equipinent, measure, mix, perform field test, place, consolidate, 
and finish the concrete project. Concrete nust be ready for the curing process. 
Instructor assistance may be provided for most parts of the project. 

INTRDDUCTION 

The construction rf a concrete structure on an Air Force installation 
requires the skill and l<nowledge of several Civil Engineering AFSCs. If the 
structure is a large one, it will be surveyed and staked off by Site Development 
personnel. Preparation of the subgrade and base course material for concrete 
slabs requires the efforts of Equiptnent Operator Specialists, The responsibility 
of building and placing forms, for wall or slab structures, lies with the 
Carpentry Specialist. None of tliase speciali.sts , however, will be as involved, 
nor will they be nearly as ccxicemed that the completed project be of high 
quality, as you, the Mason will be. 

To make certain that each phase of the project coaforms to project specifi- 
cations, you may be present vAien the site is surveyed and during subgrade and 
base course preparation. It is your duty aaid responsibility to advise carpenters 
during form construction and placement. Since the ultimate goal is a structure 
of gpod, strong, high-quality concrete, you will install reinforcing materials, 
determine the mixture ratio, order ready-mix or mix the proportioned ingredients 
yourself, and then transport, place, and finish the concrete. 

INFORmTION 

Assignme^nt for Days 4 and 5, read and study Chapter 7, "Concrete Fundarrmtals*', 
pages 31 thru 89 in textbook, MDDERN MASON RY. 

SUMMARY 

Ckx)d quality concrete must have the correct proportion of properly mixed 
ingredients, however, this is only the starting point. Poor transporting and 
liandling practices can ruin the most carefully measured and properly mixed 
concrete. Several means of transporting concrete are available. Transit-mix 
trucks usually are used to deliver concrete to larger construction sites. On 
snnller jobs, wheelbarrovTS or buggies may be used. The means of transportation 
requires careful planning and, at times, nust be used in conjunction with chutes 
to pUice concrete. Qiutes nust be sloped correctly, and if the distance concrete 
nust cravel through a chute is too far, it will tend to dry out or segregate. 
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If this situation develops other methods and means trust be considered and 
applied to keep the quality of the job at the desired level. 

The quality of concrete can be inproved with the use of vibrators to 
consolidate it during the placing operation. 

After concrete is placed in forms, it is finished by screeding; liand 
tanpiiig, if required; floating i^hile the concrete is still plastic i troweling; 
brooniing; edging, if recessary; then jointing or grooving if required. 

Changes in tenperature will cause concrete to e^and and contract. Ihis 
action may result in cracking or buckling of the concrete. To relieve this 
cc^.dition expansion joints are installed. 

QUESTIONS 

1. Why is it a good practice to oil concrete fotms? 

2. Where should concrete be poured? 

3. Concrete should not be allowed to drop freely 

4. When concrete is to be placed on hardened concrete, what must be done? 

5. What is meant by screening? 

6. If the finishing operation is performed while the bled water is present, 
what can result? 

7. What is done to a concrete surface to produce a smooth, dense surface? 

8. When are the forms removed from the concrete? 
REFEREiOlS 

1. MDDERN MASONRY, Goodheart-Wilcox Company, Inc. 

2. CDC 55233, ^prentice Mason 
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CUKING CONCRETE 



OBJECTIVE 



Using given procedures, aiid with instructor assistance for most parts of 
the task, apply the material necessary to protect the concrete frctn extremes 
of \^7eather and to effect: a satisfactory cure of concrete slabs and structures. 

INTRODUCTION 

Although concrete is one of the most useful building materials developed 
by man, it requires much care inmediately after initial placement. This care 
will call curing. Initial concrete curing performs iirportant: functions 
in concrete. (1) Prevents loss of moisture, insuring water available to 
complete hydration process in concrete; and (2) maintains temperature level 
to insure this coaplete chemical reaction. Tliis study guide wil^ describe the 
curing operation and different methods used in curing concrete. 

INFORMATION 

Assignment: Uay 6, read and study Chapter 7, Concrete Fundamentals , 
pages 89-90, (Curing Concrete), in textbook: MODERN MASONRY . 



Strengths obtained in concrete are primarily regulated by the curing 
process. So now, you see vAiy it is of tremendous importance in concrete operatijons. 
All preliminary care taken in selection of materials, mixing, fonrdpg and 
placement can be conpletely destroyed if concrete curing is not properly 
accompl ished . 

QUESTIONS 

1. When shoulc ciiiing operations begin? 

2. What can be done to protect new concrete against evaporation? 

3. Way does all croi^ica^t e need to be cured? 

4. What is the best method of curing? 

5. l^Jliat is the ideal temperature for curing concrete? 

L. ^DDERN M^\SONRY, Goodlneai-L-Wilcox Comp.my, Inc. 
Z. CDC 55233, .4;)prenticG Mason 



SIM^Y 




EKLC 



SG J3ABK5523i OOO-I-ll 



OONCRETE miOTENANCE AND REPAIR 

OBJECTIVE 

Vforking as a moiber of a team, exercise safety precautions, and losing 
masonry tools and equipment, remove, clean and store forms, and make patches 
as necessary to finish the concrete. Instructor assistance may be Provided 
for most parts of the task. 

INTRODUCTION 

Concrete is one of our most iciportant building materials. It is used in 
^most every type and size of architectural structure; in footings, foundations, 
floor and rcof systems, walks, and driveways to name a few. Concrete is a 
major building material, so it is necessary to know when to rerojve the forms 
as well as how to finish the concrete behind the forms. Another inportant 
aspect of using concrete as a building material is the maintenance or repair 
of a concrete structure. 

INPORMATION 

Assignment for Day 6, reading and study Chapter 7, "Concrete Fundamentals" 
(Form Removal), page 89 in text, ^DIERN MASONRY . 

Form Renoval 

The time to remove forms will vary from job to job. It is generallv 
advantageous to leave forms in place throughout the curing period. However, it 
may be necessary to strip forms earlier, so they can be reused. 

l-fever remove forms before the concrete can svqjport its own \^i^t or any 
other load which may be placed on it during construction. Forms for walls, 
colums, and footings can usually be removed before rencving forms for floors 
or beams. Before removing forms, check with the engineer on the job, because 
the strength of concrete is affected by the materials used, tarperature, and 
many other conditions. 

Strip forms carefully to avoid damage to the surface of the concrete. 
When it is necessary to wedge against the concrete, use v.iood wedges rather 
than a nailbar or other metal tool. I'tever jerk the forms off as this will 
certainly break the edges of the concrete. 

If the forms are going to be re-used, then they will be cleaned and 
oiled after removal. The faces of the fonns should be stacked together and 
stored flat in a covered area. This practice will extend the life of your forms. 
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Patching Concrete 



Wlien the fortns are renoved, inspect concrete for rock pockets, ridges 
at the form joints, bolt holes, and form renoval damage. Ihe fresh concrete 
Trust be repaired and ox?dinarily, repairs will bond Ix-tter and be niore durable 
if made as soon as tlie forms are removed. 

Remove ridges or bulges by rubbing them with a stone or by grinding them 
with a portable power grinder. Fill bolt holes, tierod holes, or nailholes 
by packing mortar into them. Kbc the mortar ns dry as possible, witli just 
enough water so that it will conpact into place. 

Defective areas, such as rock pocko.ts or honeycomb, must be cl tipped out 
to solid concrete. Cut the edges at right angles to tlie s\.irface or slightly 
undercut to provide a key at the edge of tlie patch. Keep the surface of the 
liole to be patched moist for sever^il hours before applying the mortar. 

Figure 110 shows the incorrect and correct methods of patching a concrete 
surface. Do not feather the edges of a patch, because they will brealc down 
and result in chipping. Before pouring the new concrete mix in the patch, be 
sure to soak the concrete for several hours. Tliis is especially important in 
the repair of old concrete. Without wetting, a good bond cannot be achieved. 

As a mason in a civil engineering organi^nt ion on an Air Force installation 
it is your responsibility for the ]\iainta:Lning of many different concrete 
structures. This maintenance is to keep it as r,ti-ucturally sound as to traffic, 
cliiiiate, funds, materials, equipnent and availabili.ty of tlie labor, will 
permit. Pronpt and adequate maintenance will greatly extend tlie useful life 
of a concrete structure. To keep it sound it may require tliat large areas be 
cut, broken, or drilled out to effectively repair tlie concrete. 

Cutting Concxrete 

Concrete can be cut with a concrete saw ecjuipped with a diamDnd tip blade. 
The cut should be made as soon as tliB concrete will support the saw. This 
type of equipment is used extensively to make a contraction joint in a slab 
sidewalk or roadway. 

Before using a concrete saw, you will need to perform a preoperation 
check of the saw. Sweep the area to be sawed, and mark a line \^7here the sawing 
should be done. Always wear goggles and observe all safety precautiais while 
operating the saw. 

A cold chisel or bolster can be used with a harrmer to cut or chip concrete. 
This hand equipment is especially useful for ma]<:ing repairs to concrete. 
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Breaking Concrete 

Concrete can be broken vith heavy bars and sledge Sfamars. HowevRr, if 
a large quantity is to be btroken, use an inpact hammer ©r a paving breaker 
Follow the manufacturer's instructions vjhen using this power equipment. 

Before losing an electric or pneunatic hamier to break concrete, you 
should perform a preoperation inspection of the hanmer. Sweep the ccxicrete 
around the defective area and mark lines indicating v*iere concrete is to be 
broken. Wear goggles and gloves viiile operating the hanmer. 

Drilling Concrete 

Concrete can be drilled by using a carbide or diancmd tip drill in a 
heavy duty darill motor. Holes should be drilled before the concrete is 
completely set, because it will drill easier. However, holes can be drilled 
in old concrete. 

Always check a drill for conditim before use. Sweep around the 
defective area and mark lines to show where drilling is to be done. Connect 
drill to electric power and drill out area needed. 

You can also drill a hole by using a star drill with light taps from a 
hamner. When using a star drill, turn it after each tap and clean t±ie hole 
occasionally with compressed air or by blowing into the hole throi^ a soda 
straw. Wear gpggles to protect your eyes when drilling, cutting or breaking 
concrete. 




1. INCORRECTLy INSTALLED PATCH 



■ O. ■ : o 



2. CtiHRECTLY INSTALLED PATCH 




3. CORRECT METHOD OF SCREEDING 
PATCH 

eOGE UNDERCUT TO FORM KEY 



4. CORRECT METHOD OF KEYING PATCH 



FIGUKE 110. Patching a Concrete Slab 
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When repairing cmcarete, the objective is to return the structure to as 
near its original str^1;th and cct^dition as possible. 

Whai reiDving VTalE^. forms, take- care not to damage the vjall surface. Use 
^^ooden wedges to pry the form away from the wall. 

Carborxmdum stones are used ttjii clean stains and excess concrete from 
vaall surfaces. Voids may be filled; using either grout or a slurry paste. To 
obtain the desim strength of concrete it must be kept moist during the first 
few days after the concrete is poured. The designed strength of concrete cannot 
be obtained 'jnless proper curing procedures are followed over a specified period 
of tiDE. Proper curing can assure a high quality final product. 
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quEsnc»is - ^ 

1 Vftiat is the first step^-in: inLgid pevesnent repair and maintenance? 

2. How is a^^iKoncrete patch cured^: ; 

3. 'What is used to fill concrete,' repairs? 

4. Uty should care be taken in removing forms? 

5. Why vjould you use a carborundu4i ^tona? 

I i 

' 1 

REFEREtKES J 

1. MDDERN MASONRY, Goodheart-Wilicox jCcmpany , Inc- 

2. CDC 55233, Apprentice Mason ^ • : 
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SAFETY 

OBJECTIVE 

Erect and remove a scaffold and ladder while exercising iJafcLy 
precautions. May have limited instructor assistance. 

Lift a heavy or cumbersome object from the floor to waist height. 
Must use correct procedures. May have instructor assistance on the 
hardest parts . 

Given pictures containing safety hazards, identify the hazards 
and name the procedures for reporting or correcting them. Instruc- 
tor assistance may be provided on most parts of the task. 

Given information on electrical hazards and precautions, explain 
the procedures involved in dealing with the hazards . 

Using information provided, identify the procedures for emergency 
treatment of person involved in acid spill. 

EQUIPMENT Basis of Issue 

SG J3ABR55231 000-1-2 1/student 

WB J3ABR55231 000-I-2-P1 1/student 

Scaffolding 1/12 students 

Ladder 1/12 students 

MISSION I 

PROCEDUPvE 

Erect and remove a scaffold and ladder while exercising safety 
precautions. May have limited instructor assistance. 

1. Erect two stages of sectional steel scaffolding using class notes, 
SG J3ABR55231 000-1-2 and guidance from your instructor. 

a. The scaffold must conform to accepted safety rules and stan- 
dards . 

b. Have your instructor evaluate your performance after the 
scaffold has been erected. 

c. Disassemble the scaffold in reverse order of erection. 

d. Return all scaffold parts to the appropriate storage area 
designated by your instructor . 
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2. Using a single ladder provided by the instructor, perform the 
following : 

a. Visual inspection 

(1) Parallel rails for cracks 

(2) Rungs for cracks and breaks 

(3) Safety shoes in good condition 

b . Erection 

(1) Place the base of the ladder against the bottom of 
the wall. 

(2) Keep the base from slipping and- raise the ladder hand 
over hand until it is vertical with the wall. 

(3) Pull the base of the ladder 1/4 the length of the ladder 
away from the wall. 

(4) Reverse the erection procedures to take it down. 

c. Store the ladder in an area designated by your instructor. 

MISSION II 

PROCEDURE 

Lift a heavy or cumbersome object from i:he floor to waist height. 
Must use correct procedures; may have instructor assistance on the 
hardest part?. 

NOTE: The instructor will provide you with an object to lift. 

1. Go to the object to be picked up. 

2. Assume the correct position to lift the load. 

3. Lift the load to a full upright position. 

4. Lower the load to its original position. 

MISSION III 

PROCEDURE 

Given pictures containing safety hazards, identify the hazards 
and name the procedures for reporting or correcting them. Instructor 
assistance may be provided on most parts of the task* 

1. Identify each of the following safety hazards. Write your answer 
in the space provided beneath each picture. 

2. Name the procedures to eliminate each safety hazard. Write your 
answer in the blanks beside each picture. 

2 
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3. Name the px^ocedures for reporting a safety hazard if it can 
not be corrected by you or your supexvisor. 



MISSION IV 

PROCEDURES 

Given information on electrical hazards and precautions, explain 
the prov-^edures involved in dealing with the hazards. 

1. What are the main hazards of working with electrically powered 
tools? 

2. List the precautions to take while using electrically powered 
tools . 

a . 

b. 

c . 

d. 

e . 

f . 

3. Tools which are not double insulated must be . 

MISSION V 

PROCEDURE 

Using information provided, identify the procedures -^^or emer- 
gency treatment of a person involved in acid spill. 

1. List the protective clothing which should be worn while working 
with acid. 



c. h. 

d. i. 

e . 

2. Name the steps to take in the event you or someone is exposed 
to acid via a spill. 

a . 

b. 

c • 

3. List the effects of what an acid burn or spill could do. 
a . 

b, 
c , 
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MAINTENANCE OF TOOLS AND EQUIPMENT 

OBJECTIVES 

Working as a member of a team, using instructions and che --.klists , 
and exercising safety precautions, perform preoperational inspections 
and adjustments or repairs on masonry tools and equipment, with in- 
structor assistance . 

Working as a member of a team, using instructions and checklists, 
and exercising safety precautions, select, clean, sharpen, lubricate 
or maintain masonry tools and equipment. Limited instructor assis- 
tance may be provided. 



EQUIPMENT 






Basi s of issue 


SG J3ABR55231 000- 


I- 


3 


1/ student 


WB J3ABR55231 000- 


I- 


3-Pl 


1/ student 


Manuf acturer ' s Checklist 


and Manuals 1/12 students 


Concrete Mixer 






1/ 12 students 


Mortar Mixer 






1/12 students 


Concrete Saw 






1/12 students 


Tile Saw 






1/12 students 


Bench Saw 






1/ 12 students 


Radial Arm Saw 






1/12 students 


Electric Drill 






1/12 students 


Circular Saw 






1/12 students 


Bolt Cutter 






1/6 students 


Crosscut Handsaw 






1/6 students 


Electric Saw 






1/6 students 


Tin Snips 






1/6 students 


Brick Set 






1/6 students 


Brick Hammer 






1/6 students 


Tile Nipper 






1/6 students 


Pick 






1/6 students 


Spade 






1/6 students 


Star Drill 






1/6 students 


Brace and Bit 






1/6 students 


Level 






1/6 students 


Plumb Bob 






1/6 students 


Electric Hammer 






1/12 students 



MISSION I 



PROCEDURE 

Working as a member of a team, using instructions and checklists, 
and exercising safety precautions, perform preoperational inspections 
and adjustments or repairs on masonry tools and equipment, with in- 
structor assistance. 
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Concrete Mixer. 




Safety precautions 

(1) Remove all jewelry, 

(2) Check safety chain holding hopper in "UP" position. 

(3) Keep all i)ersonnel clear of machine while in oi">eration. 

(4) Stay upwind frcm cement dust. 
Preoperation checks 

(1) Check oil atid fuel levels 

(2) Check lock stabilizing standards 

(3) Check skip/hopper safety locks 

(4) Qieck drum for operation 

(a) Cleanliness 

(b) Fittings and gears 

(5) Qieck hoisting cablets for condition 

(6) Check tow bar for operation 
Maintenance 

(1) Clean 

(a) Wash outsidn with water hose 

(b) Clean inside of drum with wc>oden pajddle 
or fill i full of aggregate and operate 
5 minutes. 

(2 ) Lubr icat ion 

(a) Maintain proper oil level in engine 

(b) Lubricate grease fittings 
i,c) Oil moving joints 

(3) Repair /main tain 

(a.) Replace drum blades if badly worn 

(b) Check and tighten bolts, nuts, and screws 

(c) Repair or replace inoperative parts 

(d) Clean and adjust engine spark plug 

(e) Check engine fuel tank for dirt and water 




2. Concrete Saw 

a. Safety precautions 

(1) Keep hands and feet away from saw blade while in operation 

(2) Wear goggles while operating saw 

(3) Remove all jewelry 

(4) Sweep area from sawing 

b. Preoperation checks 

(1) Check engine fuel /oil level 

(2) Check blade for condition and security 

(3) Check overall saw for condition and security of parts 

c . Maintenance 

(1) Clean 

(a) Remove dirt from engine cooling fins 
^^-^ Keep holes in dust guard free of dirt 

(c) Remove belt guard and clean clutch area 

(d) Clean engine air filter 

(2) Lubricate - check engine fuel/oil level 

(3) Repair /maintain 

(a) Check and tighten nuts, bolts, and screws 

(b) Clean and adjust engine spark plug 

(c) Check fuel tank for dirt and water 

(d) Repair or replace inoperative parts 




a. Salety precautions 

(1) RenxDve all jewelry 

(2) Insure mixing drum is disengaged 

(3) Keep all personnel clear of machine wliile in operation 

(4) Do Not place hands inside the drum cage while mixing i^lasl^ 

b. Preoperation checks 

(1) Checl^ engine oil and fuel levels 

(2) Check general condition of parts 

(3) Check security of components 

c . Maintenance 

(1) Clean 

(a) Wash outside with water hose 

(2) Lubricate 

(a) Maintain correct oil level in engine 

(b) Lubricate grease fittings 

(c) Oil moving joints 

(d) Keep small amount of grease on main gear 
teeth 

(3) Repair/maintain 

Ca) Replace drum blades if necessary 

(b) Check and tighten bolts, nuts, and screws 

Co) Repair or replace inoperative parts. 

(d) Clean and adjust engine spark plug 

(e) Check engine fuel tank for dirt and water 
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Safety precautions 

(1) Make sure saw has 3-prong grounded plug 

(2) Wear goggles 

(3) Wear rubber gloves 

(4) Stand on a rubber mat while operating 
Preoperation checks 

(1) Check pan for water 

(2) Oieck guard and blade assembly for free operation 

(3) Check pump for operation 
Maintenance 

(1) Clean 

(a) Remove dust from exterior parts 

(b) Drain and clean water pan as required 

(2) Maintain/repair 

(a) Check V-belts for tension and condition 

(b) Check blade guard for condition and security 

(c) Check blade assembly for operation 

(d) Check overall condition and security of parts 
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5. Electric saws 

a. Safety precautions 

(1) ALWAYS weai' goggles 

(2) Keep hands away from cutting blade 

(3) Use the right saw Lor the purpose for which it waa cle«i}^!u?ci 

(4) Disconnect the power source before making any adjustments to 
the saws 

b. Portable electric saw 
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(1) Preop6T*ation checks 

(a) Adjust depth of cut 

(b) Set angle for desired angle of cut 

(c) Qieck guard assembly 

(2) Maintenance 

(a) Clean - Wipe dirt and dust off of exterior of saw 

(b) Lubricate - Oil the electric motor and grease gears 
as specified by the manufacturer 
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(c) Maintain/repair 

1 Qiange bladt^ when dull 

2 Check parts for security 

3 Repair or replace damaged electrical cord 
c. Radial arm saw 



TABLE 




(1) Preoperation checks 

(a) Qieck blade for shaipness and proper installation 

(b) Check saw table for security 

(c) Check saw assembly adjustments 

(d) Check work area 

o 160 
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( 2 ) Mai nt enance 

(a) Clean - Wipe dirt and dust off of exterior 

(b) Uibricate - Oil machine as specified by manufacturer 

(c) Maintain/repair 

1 Keep blade sharp and set 

2 Repair or replace damaged parts 

Table saw 




(1) Preoperation checks 

(a) Check blade for sharpness and proper installation 

(b) Adjust blade to desired height 

(c) Move fence as required 

(d) Check guard assembly 

( 2 ) Mai nt enance 

(a) Clean - Wipe dirt and dust off exterior 

(b) Lubricate - Oil machine as specified by manufacturer 

(c) Maintain/repair 

1 Keep blade sharp and set 

2 Check and tighten parts as required 

3 CJieck V-belt for condition and tension and replace 
when needed 
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G. Electric hanrner 




Safety precautions 

(1) Make sure the electric hammer has a 3 pron^^ grounded plug 

(2) Wear goggles 

(3) Do Not operate \\tiile standing in water 

(4) Make sure the attachment used is properly secured by the 
tool retaining springclip 

Preoperation checks 

(1) Check electrical cord 

(2) Qieck selector switch 

(3) Check lock chuck 
Maintenance 

(1) Clean 

(a) Remove dust and dirt from exterior 

(b) Wipe dirt from attachments with clean cloth 

( 2 ) Maintain/repair 

(a) Replace damage attachroents 

(b) Check for security of screws and bolts 

(c) Repair or replace damaged electrical cord 
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MISSION II 



PROCEDURE 

Working as a member of a team, using instructions and checklists, 
and exercising safety precautions, select, clean, sharpen, lubricate 
or maintain masonry tools and equipment. Limited instructor assistance 
may be provided. 

1. Shnr|x-)n the cutting edge of thither the brick set or a mason's hiunm>r. 

;». I.i.st four sal'ety precautions to be observed while performing: this task. 

(1) 

(2) 

(3) ^ , 

(4) 

b. r^e sure that all of the safety precautions are followed. 

2. Dress the edge of a shovel or other masonry material handling tools, r list 
Vaiir .safety precautions to be observed vAiile this task is being perfo 

a. 

b. 
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d. 



Clean, treat, and store shovel or other masonry material handling tools as 
directed and list four safety precautions to be observed vAiile this task is 
performed, 

a . 

b. 

c. 

d. 

Remove and replace a hacksaw blade in a hacksaw frame. 
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MISSION III 

PROCEDURE 

Use your study guide and/or class notes to complete the following: 
. 1 . LIVELS 

a . Ijevels are used to check and al.i^ii)ont. 

b. The maoon level is usually in length and made of aluminum 

magnesium, or . 

c. A level is probably the most instrument that a maison 

uses. 

d. The small, light -weight level that attaches to a cord is called a 



e. You should check the condition of the and gli^ss cover 

of a level, and always the level after use. 

2. MEASURING TOOLS 

a. Standard measuring tools for the mason is a 6 foot 

and a 10 foot . 

b. For measuring distance v^iere a rigid measure is needed, you would uso a 



c. Nfost of the tapes and rules that a mason uses are graduated to 
of an inch. 

d. The folding rule should be vJhen not in use. 

e. If a steel tape gets wet, dry the tape with cloth and 

before rewinding. 

3. HAMMERS 

a. Identify the following items- 




EKLC 



b. Match the item with its use or description by placing the correct number 
in the space provided. 

1 . Claw harnner Used for splitting block 

2. Sledge hanrmer 

3. Brick hanmer Designed to pull nails 

^. Tile haimier 

Available in sizes from 2 to 20 

pounds 

Is lighter in v;eight than a 

brick hamner 

Available in 13. 16, and 20 

ounce sizes 

U$ed ,for cutting ceramic tile 



Used to drive heavy spikes 



c. 13efore using a hammer check for a or handle. 



d. Clean hanmers after use and return them to the 



4. ailSFJiS 

a. Identify the following items: 




b. 



Match the item with its use or description by placing the correct number 
in the space provided. 



1. Cape cold chisel Used to cut block 

2. Flat cold chisel 

3. Round nose cold chisel Used to cut V- Joints 

4. Diamond point cold chisel 

5. Brick set ^ Designed to cut sheet iiKT^lal 

6. Blocking chisel 

7. Woodworkers chisel Nlade to cut ^ixx^ves, slots ixnc\ 

keyways 

Designed to cut and sh;xpc> wocxi 



Has a blunt cutting edge 



Has wooden or plastic handle 



Used to cut concave joints 



c. Check the cutting edge of a chisel for correct shape and 

d. What should be done to a chisel with a mushroomed end? 



e. Before chisels are stored apply a 
the cutting edge from 



and protect 



5. 



TROWELS 

a. Hie trowel is the masons principal 



b. The 2 main types of trowels are the 
and the trowel. 



c. The 3 parts of a trowel are the 
the 



d. Trowels are used to spread and anooth 



e. A trowel should be checked for a 
inspected for . 



6. EDGERS 



a. Edgers are used to round off and 
slabs. 



b. Edgers are available for both 

c. Edgers should be checked for _ 



trowel. 



, i\\k\ 



, and 



handle and the blade 



the edge of concrete 



and 



corners . 



, damage and lcx)se handles. 
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a. Grcxwers are also called 



cleanliness, and loose handles, 



8, 



b. A jj^roover is used to cut joints in 

c. Groovers should be checked for _ 

JOINll^RS 

a. Jointers are used to surface of mortar joints, 



b. Jointers are also called 

c. Jointers are used in 



tools, or 



tools. 



and 



work. 



d. The one piece, all metal type is a 



o. Hori:^)ntal jointers are also called 
runners. 



r. Jointers should be checked for 

if installed. 



jointer . 
runners or 



, cleanliness and 



JOINT RAKEKS 

a. ^ joint raker is a tool designed to produce a 

b. Tlie 2 main types of joint rakers are the 



joint , 



and the 



c. Joint rakers are checked for rust, damage, and 
10. DAI^irJS 



a. A darby is used to level the surface of 
surface of a concrete slab. 



or 



the 



Darbies are made of 



or 



11, 



c A darby should be checked for 
BRICK TQNG?^ 
a. Brick tongs are used to 



, and 



handle , 



b. Brick tongs can handle about 

c. Brick tongs are checked for 
checked for proper 



bricks. 

bricks at one time. 

, and the adjuster and lock nut 



12. 



FIX)ATS 

a. Floats are used in finishing to float out 
b. 



or 



Hand floats may be made of 
, or 
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c. Uu-t-e typo floats ixro called t,jici arc made of 

or . 

d. Large floats may .ave handles that range up to feet long. 

e. F]oats should be checked for , 

of the handle. ' ' 



13. TAN^^ER 

a. Tanpers are used to the concrete into a dense rmss. 

b. A jitterbug is a type of . 

c. Tampers should be checked for cleanliness, , and loose parts, 

14 . LINES 

a. Mason line is usually made of or cord. 

b. A miisons line is used to keep each course and in 

c. Lines are held in place with 



d. Lino holders ttot are used to secure the line at comers is called 

e. An intermediate line support is called a . 

f . Mason lines should be checked for 



g. Line holders are checked for and 

15, PLUAB DCB 

a. A plumb bob is used to check that one point is directly 
another point. 

b, A plumb lx:>b is not acc^iu^atc in 



c. Qieck the plumb bob for condition of the . 

16. SAWS 

ri. A crosscut saw is used to cut ^the ^rain, and a rip saw 

is used to cut 



the grain. 



b. Alter using a saw, always oil the blade with a 



c. If rust api^ars on the blade, renove with a 
and apply a 
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d. Rip saw teeth are shaped and filed to cut like 

wliile the teeth of a crosscut saw like 

o. Une two types of hacksaw frames are: 

(1) 

(2) 

f . For most sawing jobs, use a hacksaw with teetn per inch, 

r.. j:;iwini^ liiin rTicl.nl, i\ hackyaw blade with or 

per inch, 

iK Jn tlx) drawL!i^- alx»v<s thi» blade in thi> hui ksaw on 

installed cx)rrectly since it will cut on the 

i . When using a hacksaw, there should always bo at least 

teeth in contact with the metal. 

a. The names of the screwdrivers shown below are: 




(1) (2) 
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b. nio purt.s of a screwdriver are: 




c. 



The size of a screwdriver is detennined by meai^iirinR the 

and the . 



i 



fir: 




(1) 



(2) 



( 1 ) Shows 

(2) Shows 



The tip of a damaged screwdriver can bo returned to oritiinal shape by 



What is used to smooth a rough handle on a screwdriver? 



18. FILES 



a. Files are used for 

anall amounts of metal. 

b. Name the five parts of a file 

1. . 

2. 

3. 

4. 



and 



or renicwa ng 
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c. Files should never be used without a 

(I. (.i>rr(H:t use ol u I ilc is shown in which drawing? 




12 3 



e. Excessive pressure while filing results in 
of the teeth. 




f . 'llie di'av/ing on the left above shows how a file is cleaned with a 

. Metal particles are also 

jx-moved from a file as shown in the drawing on the right with a 




26. 
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19. wi{i«3sian^i5 

u. Identify and |?ive the purppse of the following: tcx^ls: 




(1) Nanie: 

(2) Pui-pose: 




( 1 ) Name : 



(2) Purpose: 



20. 



}). Coat mcjvinf^ parts of wrenches with a li^ht coat of 

c. Do not use a wrench that is . . 

PLIERS ^ 

a. Identify and give the purpose of each of the following tools: 



(1) Name: 



(2) I\irpose: 
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( 1 ) Name : 



(2) Purpose: 
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(1) Name: 

(2) Purpose: 



> 

b. What type of pliers is used to cut away small bits of tile? 



Moving joints of pliers should be 



d. Pliers should be checked for cleanliness and 
AliLlJ^ WRENQIES 

a. Allen wrenches are also called 

b. Allen wrenches are used to turn 



wrenches • 

bolts and screws 



c. Remove rust frcm alien wrenches with 



d. To prevent rust, tools should be given a light coating of 
CUTmiS 

Metal shears are also called 



a 

b. 
c, 

d. 
e. 
f . 



Metal shears are used for cutting 

Metal shears are available in 

blade for making different type cuts, 

Bolt cutters are used to cut 



blade or 



, and 



Metal shears axvi cutters should be kept 
Cutters shoulfi checi: for 



and 



FRAMING SQUARE 



a. A framini? square is alst:^ called a 

squaxe, or a square. 



square, a 



b. P^raming squa.re.^ BZ'-r> loxmally made of 

c. Tlie manufacturerji name is on the 



or 



. side of the square, 

d- Ihe longer arm of xhe square is called tte or 



28 



EKLC 



174 



e. When not in use, lay the square on 

W Apply a light coat of before storing. 

g. Check sciuares for and . 

OONCKETTE MIXER 

a. Most of the concrete you will use is bought locally and delivered b.\' 

b. For amll jobs and when ready-mix is not available, concrete is prepared 
with a • • 

c. Concrete mixers are i^sed to mix , > and 

d. Mechanical concrete mixers range in size from about cubic foot 

to cubic yards. 

e. Concrete mixers are usually powered by oi- 

CONCRETE SAW 

a. Some of the reasons for sawing concrete are: 

(1) to provide . 

(2) control . 

(3) shape . 

b. Masons use the size concrete saw. 

C', anall concrete saws may have electric motors, but most are powered by 

d. Blades used on concrete saws are usually discs or 

^tip blades. 

MORTAR MIXER 

a. Morrar mixers are used to prepare and mix . 

b. A mortar mixer is simLlar to a concrete mixer except that it is usually 

c. Mortar mixers are powered by a or an 

d. A ccriTTOn size mortar mixer handles about cubic feet. 

e. The paddles of the mortar mixer have extensions made of 



27. TILE S^W 

a. llie masonry or tile saw is used to cut 
and 



b. Masonry blades range in size from to inches. 

c. Blades of masonry saws have tips made of or industrial 



d. You should order the size masonry material required because blades are 
and cutting material is 



28. ELECTRIC SAWS 

a. One job that requires the mason to use an electric saw is cutting lumber 

b. llu-ee cormion types of electric saws are: 

saw, 

saw. 

saw, 

c. l"he 3 types of saw blades ccranonly used are the 
juid 

29. ELECmiC iimiER 

a. ^rhe portable electric hamner is used as a or a 

b It has a variety of changeable bits such as 



iind 
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WB J3ABR55231 000-T-4-P1 
PLANI^ING A I4AS0NRY PROJECT 

)BJECTIVE 

Given architectural drawings, identify masonry materials used, dimensions and location of 
;iven components, by completing at least 70% of the exercises, 

EQUIPMENT 

Basis of Issue 
>G J3ABE155231 000-1-4 1/ student 

JB J3ABR55231 OOO-I-4-Pl 1/student 
iigineering Drawings 1/ student 

INSTRUCTIONS 

Mission 1 

Use your study guide, class notes, and the engineering: drawing given to you by 
your instructor to complete the following: 

1. Plot Plans 

What information is given in plot plans? 



b. 

c. 

d. 

e. ^ 

f . 

(1) 

(2) 

(3) 

2. Foundation Plans (Use drawing number 25-074/3) 

a. What is the size of the footing? 

b. What size reinforcement steel is used? 

c. Liitrine #4 - What is the size of the concrc^te slab? 

I 
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( 1 ) Thickness 

(2) Len^h 

(3) Width 

Fi'iuning Plans (Use drawing nxjmber 25-074/3) 

II. What is the size of the floor joist? 

What is the center spacing? 

b. V/hat type of floor covering will be used? 



e. E-3- What is the size of the blocking? 

FUK)r Plans (Use drawing number 119-58) 

a. Vfliat is the building dimensions? ^ 

b. How many sets of double doors are there? 

c. What i« the width of the sliding door? 

d. V/hat is the width of the double dooi^? 

(1) East 

(2) West 

Elevations (Use drawing number AW 21-01-03, plate 27) 

a. What is the elevation of the kitchen floor? 

b. What is the height of the ceiling of the dishwashing room? 



c. Window spacing for court A, what type glass is used? 

d. Using elevation number 3, vAiat type of materials are used for the facing? 



Selections and details (Drawing nvortoer AW 21-01-03, plate 28) 

a. Section 2 - What are the different sizes of concrete masonry units use<l? 

(1) 

(2) 

b. Section 2 - Horizontal reinforcement will be tied on 

centers . 
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c. S<x^t i(m 7 - What type of uandows aro used? 

d. St V I, ion 11 - How far apart are weep holes drilled? 
D Twi nc: Vochniques (Details) 

a. 

b. — 

c. 

d. 

e. - 

f . 



8. Symbols 

Use your MODERN ^iASONRY textbook to identify the symbols and fill in the blanks 
a . Symbols 

(^) 



(1) 



(3) 



m 



i 



(4) 




(5) 



(6) 



(7) 



^ — 7^ 



(8) 
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WB J3ABR55231 OOO-I-5-Pl 



PREPARING CONCRETE MXXTURES 

OBJECTIVE 

Working as a inernber of a team, and using materials provided, measure, 
atbc and perform field tests for consistency of three concrete mixtures. 
Instructor assistance may be provided for most parts of the task 

EQUIR^IvfT 

Basis of Issue 

SG J3ABR55231 000-1-5 1/1 student 

WB J3ABR55231 OOO-I-5-Pl 1/1 student 

Slump cone and rod 1/2 students 

Wiieelbarrow 1/4 students 

Shovel 1/4 students 

Hoe 1/4 students 



MISSION I 

PROCEDURE 

Wbrking as a msitoer of a team, and usiiig materials provided, measure, 
mix and perform field tests for consistency of three concrete mixtures. 
Instructor assistance may be provided for most parts of the task. 

1. Students will mix three batches of concrete, using the following mixes: 

a. Cement - one shovel 

b. Sand - two shovels 

c. Aggregate - three shovels 

d. Water - added in proper ratio to make batch no, one, then use aggregate 
to adjust mix for remaining batches. 

2. The students will then perform a slump test on each batch. Each batch nixst 
be within the limits as set forth. 

a. Batch nucnber one - 4 to 6 in. slump 

b. Batch nimber two - 2 to 4 in. slunp 

c. Batch nunt)er three - 0 to 2 in. slump 
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The 


steps for doing the slump test are: 




a. 


Fill the slunp cone one- third full of concrete. 




b. 


Rod the COTicrete 25 times with pointed rod. 




c. 


Fill the slunp ccxie tvro-thirds full of concrete. 




d. 


Rod the concrete 25 tiims with pointed rod. 




e. 


Fill the slunp cone full of concrete. 




f . 


Rod the concrete 25 times with pointed rod and snrx:>th top of 


cone . 


g- 


Remove slunp cone :^rom the concrete. 




h. 


Place slump cone near concrete; place the pointed rod across top of cone and 
concrete. Using a ruler, measure the distance between the rod and t:op 
of concrete; this will be the slurrp test. 



Record results of the slump test in the blanks provided below. 

1 . Batch number 1 , very wet sand 

2. Batch nun±>er 2, wet sand _ 



3 . Batch number 3 . danp sand 



35 

181 

o 

ERIC 



WB J3ABR55231 000-I-6-P1 



OONSlWTnON LAYOUT 

OBJECTIVES 

Vtorking as a mOTber of a team, using materials, area, hand tools, and 
dimensions provided, layout a site for construction of a concrete slab. Layout 
mast be within + 1/4 inch of tolerance. Instructor assistance may be provided 
on most parts oF the task. 

Using tools provided, prepare an area for a concrete foim. The conpleted 
area nust be smooth, conpacted, and ready for construction of tlie form. Instructor 
assLstnnco may be provided on nost parts of the task. 



PXJJIPMENT 

SG J3ABR55231 000-1-6 
WB J3ABR 55231 000--I^6-Pl 
50- foot steel tape 
2x1 and 1x6 lumber 
SIckI^o Harmer 
liloctric Saw 
Water Level 
Builders Level 
Ilamner 
Nails 
Tiunper 
Shovel 
Shovel 

UlKx^l barrows 

Gravel 
T^ayout Line 
Masons Hai^Jtools 



(round point) 
(square) 



Basis of Issue 
1 /student 
1/ student 
1/6 students 
1/4 students 
1/6 students 
1/12 students 
1/12 students 
1/6 students 
1/4 students 
1 /student 
1/12 students 
1/3 students 
1/3 students 
1/3 students 
1/3 students 
1/6 students 
1/6 students 
1/student 



MISSION I 

PROCEDURE 

Working as a member of a team, using materials, area, hand tools, and 
dimensions provided. Layout a site for construction of a concrete slab. Layout 
nust be within + 1/4 inch of tolerance, Instructx>r assistance may be provided 
on nr>st parts 6£ the task. 
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1. Procure necessary tcx)ls and equipment. 

2. Co to Che area designated by the instructor. 

3. Lay out a rectangular building. (See rectangular building dra\^mlg) 

4. Set and square the hub stakes. Use the 6-8-10 method for first settrinK 
the stakes and then use the diagonal checking method once all of the stakes 
are set. 

5. Set and level the batter boards. 

6. String the layout lines. Use a plunib bob or a level to establish vdiere 
the string lines meet. 

7. Cut a kerf in the top of the batter board to hold tlie layout lines once 
the position of the line is determined. 

8. If time permits follow the same procedures to layout a building with an 
offset or a U shaped building (See drawings) . 

9. Have the instructor check your wDrk. 




CbO -04r 



Rectangular Building 
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CONCRETE FOUNDATION WITH AN O^FSEt 



10 



14' 



I^inldin^?: with Offset 
MISSION II 

PROCEDURE 

Using tools provided, prepare an area for a concrete form. The completed 
area nust be snxx)th, compacted, and ready for construction of the fom. Instructor 
assistance may be provided on most parts of the task. 

1. Procure tl:^ necessary tools and equipment. 

2. Go to the area designated by the instructor. 

3. Prepare an area for construction of the rmc. 

a. Remove all vegetation and topsoil as neco-'-:pxy to sec the foirms 
;md pour the concrete. 

b. Check the subgrade for soft or hard spots. 
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c. Coipact the loose soil ijntil firmly packed. 
(1) Fill any low areas wit±i backfill 
4. Have the instructor check yonx^ v?ork. 



CONCRETE FOUNDATION U SHAPED 



5" 



10- 



20"- ^ 

U-Shaped Building 
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WB J3ABR55231 000-I-7-P1 



BUILDING POmiS FOR CDNCRETE* 



Working as a meinber of a team, and using ixiformation and tools provided, build 
a fotm for concrete, with instructor assistance. The form nixst conply with the 
given instructions and be ready to receive concrete mixture. 



I«3UmfENT 

SG J3ABR55231 000-1-7 
\VB J3ABR55231 000-1-7 -PI 
Shovels 
Sledge Ikumer 
50' Stc^l Tape 
Layout Line 
Lumber for Forms 
Mason IIandt(X)ls 



Basis of Issue 
1 /student 
1/ student 
1/3 students 
1/3 students 
1/6 students 
1/6 students 
1/6 students 
1/ student 
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PROCEDURE 



Mission 1 

Using your textbook lODERN MASQMRY , identify the parts of the wall fomi 
as shown on page 40. All parts must be identified correctly. 

1. 5. ■ 9. 



2. 6. 10. 

3. 7. 11. 

4. 8. 

Mission 2 

NOTE: In this area you will construct a form for a concrete slab, llio 

size and location of the form will be given to you by the instinietor 

1. Construct a slab form. Follow the instructions given you by the instrucKn-. 

2. Use the following checklist to insure the slab form is properly constructed. 

1. Is the form in the correct place? 

2. Is the form of the correct size and shape? 

3. Are there enough braces and stakes? 

4. Is the form strong enough? 

5. Are all the joints tight? 

6. Are the forms level? 

7. Are the interior parts of the forms oiled? 

8w If there are anchor bolts required, are they placed properly? 

9. Are forms square and perpendicular uhere required? 
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INSTAiLING RETMFCF<CE1.IENT MATERIAL 



OBJEcrrivE 

Wbrking as a member of a team, ex-arcising safety pi^cautions and using 
masonry tools and equipment, prepare, and install reinf orcen^t into coicrete 
forma.' Instructor assistance may be provided for most parts of the tasK. 

Using information provided, identify the types and uses of concrete anchor 
bolts and fastening devices. 

Basis of Issue 

gr. j:iAnR5523i 000-1-8 V,^!"^^"! 

WB J3ABR55231 000-I-8-P1 V/S^tnSents 

Bending Table 1/6 students 

Bolt Cutter 1/3 students 

PlleT-s 1/3 students 

Sii-F^t Rule 1/3 students 
Steel Mesh 
Steel Bars 
Soft Iron Wire 



procedurl: 



Mission 1 



NOTE- Before accomplishing the following projects, obtain necessary 
siDecifications from your instructor. 



1. Installing V^ire Mesh in a Slab Form 

A . Estiimte the amount of steel wire mesh you will need 

B . 



Unroll wire mesh ^d cut to lenf^th with bolt cutters while 
observing safety precautxons. 



C . Place wire mesh in forms. 

D . Check for correct overlap (minimum 6 inches) 

^r.^.:^T. Vkirvkt? or other devices as directed. 
E . Install supports, spacers, spacer blocKs or otner u 

F . Have instructor check your work when ccmpleted. 

Installing Steel Bars in a Form 

Install wooden spacer blocks at the top and bottom of forms as necessary. 

*2 188 
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Measure, cut, bend, and install vertical bars, as required. 

w""*' ^"l^d install horizontal bars as required tyiriR Lheni to the 
vertical bars as the WDrk progresses and as directed by your instructor. 

Check for correct bar spacing. 

Have your instructor check reinforcement installation when conplete. 
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PLAGUE CONCRETE FOR A^SLAB 

OBJECTIVE 

WDrking as a member of a team, exercising safety precautions, and using 
msonry tools and equipment, measure, nrbc. perform a field test, place, consolidate 
and finish the concrete project. Concrete must be ready for the curing process. 
Instructor assistance may be provided for irost parts of the project. 

Basis of Issue 
SG J3ABR55231 000-1-9 1/student 
m J3ABR55231 000-I-9-P1 1/student 
Concrete Mixer (6 cu ft capacity) 1/6 students 

Water Hose (if required) 

Screed Board 1/6 students 

WcxKl Floats 1/3 students 

Steel Trowels 1/3 students 

BdfTing Board 1/3 students 

Burlap or Coring Compound (as prescribed) 
T^^rtland Cement (amount required ) 

rie Aggregate (amount required) 
Coarse Aggregate (amount required) 
Water (as required) 



PROCEDURE 

tUSSION I 

1. Using the following inspection guide perform preoperational and 
operational safety checks on the mixer* 



i\ . I^eoperational inspection 



(1) Check for safety chain connection to hopper. 

(2) Remove towing tong. 

(3) Check ^eels on mixer for secure emplacements 

(4) ^ Check engine oil supply for full condition, add oil i f needed. 

(5) . Check fuel supply and service if needed. FOLLD^V ESTAI3LISKED 

SAFE SERVICING PROCEDUKES 

(6) Qieck lift cable for proper wind on pulley. 
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b. pp>era.tional safety guide. 



(1) Clear everyone from hopper travel. 

(2) Start mixer engine. 

(3) Engage clutch. 

(4) Insure that everyone is clear of the hopper travel. 

(5) Disconnect safety chain. 

(6) Release hopper to full down position slowly. 

(7) Observe cable unwinding (allow to unwind slowly). 

(S) Raise hopper until hopper knocks emptying concrete 

materials into mixing drum. 



Mission 2 

Following these instructions measure, and mix the concrete for the project 
Pour approximately 10 percent of the mixing water into the mixer drum. 
Load dry materials into the skip in the following sequence: 

(1) Gravel 

(2) Pbrtlaiid Cement 

(3) Sand 

Pour dry materials into drum while uniformly adding 80 percent of the mixing 
water. 

After all ingredients are in the mixer, add the remaining 10 percent of watcn-. 

Mix for a minimum of 1 minute for mixtures up to 1 cubic yard. Add 15 seconds 
mixing time for each additional ^ cubic yard. 

Meastire the mixing time from the time all materials are in the mixer. 
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Missicn 3 

1. Perform a field test for consistency, transport, and place the concrete 

a. Extract concrete from mixer into WheelbarroiTS 

b. Perform a slunp test 

(1) One after the first batch is mixed (adjust mix as necessary) 

(2) After half the project is ccnpleted 

(3) IXiring the last cou^ple mixes to be used 

c. Transport concrete to formed area 

d. Consolidate concrete and forms with shovels, jitterbugs, etc. . as 
the concrete is beiiig placed 

e. Using screed board, bring concrete to proper grade or elevation 

f- Float the concrete, being careful not to overwork it, bringing up 
too nuch paste 

Mission 4 

1- Following the outlined procedures finish the concrete project 

a. Allow concrete to hydrate and set until ready to trowel. 

b. Trowel concrete using method demonstrated by your instructor, 

c. Use edging tool and edge concrete. 

d. Proper curing procedures will be covered in the last part of the day. 
See WB J3ABR55231 000-I-lO-Pl curing concrete slabs, 

2. Postoperation and Cleanup: 

a. Clean mixer and all equipment. Have the instructor check your work. 

b. Perform postoperational safety check on mixer. 

(1) Raise hopper, 

(2) Connect safety chain, 

(3) Connect towing tong^e (if mixer is 

(4) Turn switch OFF. 

c. Return mixer, and all other tools and equipment to designated storage areas. 
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CURING COIOUETE SLABS 

OBJECTIVE 

Using given procedures, and wit±i instnnictor assistance for nost parts of 
the t:ask, apply the material necessary to protect the concrete from extrerr^s of 
weather and to effect a satisfactory cure of concrete slabs and structures. 

EQUIPMEOT 

Basis of Issue 

SG J3ABR55231 OOO-I-IO 1/student 

WB J3ABR55231 000-I-lO-Pl 1/student 
Sand (as required) 

Polyethylene Sheets or 1/12 students 
Waterproof Paper 

Fabric 1/12 students 



PROCEDURE 



Mission I 



The student vd_ll apply co\7erings to fresh concrete to obtain proper curing. 
The coverings will be applied as directed by the instructor. 

Water 

1. After concrete has hardened for a few hours, wet concrete surface thoroughly 
with water. 

2. Check surface frequently to make sure that it stays wet. 

Sand 

1. Spread concrete surface with a layer of sand. 

2. Wet sand with water. 

3. Keep sand wet to ensure curing. 
Fabric 

1. Place fabric over slab. 

2. Wet fabric with water, 

3. Keep fabric wet to ensure curing. 
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Waterproof Paper or Polyethylene Sheets 

1. Moisten concrete with water. 

2 . Apply waterproof paper or polyethylene sheets . 

3. Overlap edges of paper or polyethylene to keep moisture under the coverings. 



m J3ABR55231 OOO-I-ll-Pl 



REP.JOVE rmiS AND FINISHING CmCRFTE SURFACES 



0R^^C1^^VE 




BQUIPf.IPOT 



Basis of Issue 



SG J3ABR55231 OOO-I- 11 

\VB J3ABR55231 OOO-I-H-Pl 

Mason Handtools 

Wheelbarrows 

Shovel 

Koe 

Cement 

Sand 

Gravel 



1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 
1/6 students 



1/ student 
1/ student 
1/ student 



PROCEDURES 



Mission 



V.lien ynn have corrpleted this mission, you will be ablo to remove conc^rcrle loims; 
use a carborundum stone to clean and finish a cx)ncrete surface; fill surface vr)id.s; 
and clean, oil, and store forms. 

Remc>ving Forms 

1. Remove stakes and braces. 

2. Move forms away from concrete. Be careful not to damage concrete sur faeces. 

3. Move forms away from the immediate work area. 
Cleaning Concrete Surfaces 

As directed by the instructor, wet a specified area and remove exc( oS concrete:' 
and stains with a carborundum stcne. 

Filling Voids 

1. As directed by your instructor, prepare a cement and sand grout and fill voids, 

2. As directed by your instructor, prepare a cement and sand slurry paste and fi]] 
voids. 

a. Apply the slurry paste wj.th a brush. 

b. Rub the surface with a sponge float to insure filling of all holes. 
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c. After the surface nas dried, rub the surface with burlap to remove e>x(^c-ss 
slurry paste. 

CleaninjT, Oiling and Storing Forms 

1. Cleiui form surfaces with a stiff wire brush. 

2. Remove nails as required • 

3. ^ply a light coat of oil to the form face. 

4. Stack the forms in their order of erection or as directed by your instructor. 
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REPAIRING DAMAGED CONCRETE 



OBJECTIVE 



Using masonry tools and equipment, and exercising safety precautions, cut, 
break or drill out a section of concrete and repair the area to match the 
existing concrete. Instructor assistance may be provided for most parts of the 
task. 



EQUIPMEOT 



SO J3ABR55231 OOO-I-ll 

WB J3ABR55231 000-I-11-P2 

Air Conpressor 

Jackhamner 

Concrete Saw 

Electric Hamiier 

Concrete Mixer 

Wheelbarrow 

Vibrator Tanper 

Shovels 

Sledgehanmer 

2X4 lumber (as required) 

Nails (as required) 

Electric Power Saw 

I^son Handtools 

Bolt Cutter 

ilacksaw 

Re-bar Cutter 

PROCEDURE 



Basis of Issue 

1/ student 
1/ student 
1/12 stixients 
1/12 students 
1/12 students 
1/12 students 
1/12 students 
1/6 students 
1/12 students 
1/2 students 
1/6 students 



1/6 students 
1/ student 
1/6 students 
1/6 students 
1/12 students 



Mi.ssion I 



You will inspect and remove a damaged section of concrete designated by your 
instructor. Prepare the designated area for repair, following the outlined pro- 
cedures : 

1. Inspect defective concrete area. 

2. Deterrrine the portion of concrete which must be removed. 

3. Air Conpressor: Operational Procedures. 
a. Safety Precautions 

(1) Remove all jev^lry. 
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(2) Secure loose hose before starting. 

(3) C^5en service valves before starting. 

(4) Stay clear of air blast. 

(5) Keep close surveillance of air pressure gauge. 

(6) Goggles will be wm v*ien using attachments with air conpressor. 

b. Preoperational Check 

(1) Set unit on level ground. 

(2) Check level of crankcase oil and ccropressor oil. 

(3) Check level of fuel and radiator coolant. 

(4) Pull out idle control cable. 

(5) Press starter button, release engine starts. 

I^CTE: If engine fails to stsxt within 30 seconds, stop and wait a short 
period of time. 

(6) Close drain valve on pressixre tank. 

c. C^raticnal Check 

(1) Operate engine at idle until engine tenperature reaches operating 
range of 120^. Push in idle control cable. 

(2) Maintain miniinurn air pressxxre of 110 p.s.i. during operation. 

d. Postoperational Qieck 

(1) Close service valves and run 5 minutes before shutdown. 

(2) Stop engine by pulling stop cable. 

(3) Open drain valve on pressure tank. 

(4) Clean and service coopressor before storage. 
Jackhanmer: Operational Procedures 

a. Wear safety goggles and gloves. 

b. Check to ensure oil is on connection end of bit and in the piston chamber, 

c. Connect air hose and secure with safety wire, 

d. Proceed to operate safely. 

W8 



5. Concrete saw: Operaticn Procedures 
a. Safety Precautions 

CI) Keep hands and feet ax^jay from saw blade while in operation. 

(2) Wear goggles while operating saw. 

(3) Remove all jewelry. 

(4) Sweep area before sawing. 
Preoperational Check 

(1) Follow manufacturers sp>ecif ications 

(2) Check engine oil/gas level 

c. Operational Check 

(1) Set blade guard 

(2) Start engine 

d. Postoperational Check 

(1) Shut off engine 

(2) Visually inspect saw 

(3) Clean and service as required 

6. Methods of removing defective or 'damaged concrete 

a. Cut damaged area perimeter out with concrete saw. 

b. Break up damaged concrete area using jack^^ammer. Electric hanmer, sledge 
hamner and other tools as required. 

c. Remove debris using shovels and wheelbarrows. 
( ^T^nct oubgrade with vibrations taiipor. 

Mission 2 

You will mix, place, finish and cure the concrete for the damaged area that 
was previously removed. 

1. Methods of preparing subgrade edge of old slab 
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a. Brush edge of existing slab free of all debris and dust. 

b. Wet subgrade with water. 

c. Brush edg^s of existing slab with a bonding agent. 
Reinforcement Steel Placeneit 

a. Secure rebar to existing p>ad mechanically and use chairs or supports 
to keep rebar from touching ground. 

b. Expanded wire mesh can be used for thin slab construction reinforcement. 

c. Follow your instructors direction on reinforcennent requirements for 
your specific project. 

Concrete Mixture. Concrete Mixer Operating Procedures: 

a. Safety Precautions 

(1) Remove all jewelry. 

(2) Qieck the safety chain holding the hopper in the up position. 

O) Keep all personnel clear of the machine \Ai±lc in operation. 

(4) Try to stay upwind f rom concrete mixing to avoid breathing soil 
and cement dust. 

b. Preoperational Procedures 

(1) Follow maxTufacturer's specifications and operating procedures. 

(2) Remove towing bar. 

(3) Check wheels. 

(4) Check engine oil. 

fh) Check lift cables. 

c. Operating Procedures 

(1) Clear all personnel away from hopper. 

(2) Ensure clutch is disengaged. 

(3) Start engine. 
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(4) Engage clutch to rotate drum. 

(5) Lower hopper to full down position slowly. 

(6) Obser\7e cable imwinc' ^ off sp. )1. 

(7) Fil^ ii^p^ier with proper materials. 

(8) Raise hopper until it hits autcxnatic shaker emptying iTiaterials 
into the rotating drum. 

(9) Mix no less than one minute. 

(10) Dispense concrete from drum, 
d. Postoperating Procedures 

(1) Kaise hopper. 

(2) Connect h:^;jper safety chaiLi. 

(3) Turn off engine. 

(4) Connect towing bar. 

(5) Clean and service mixer as required. 
Concrete Area Repair Procedure 

a. Mix. place, and consolidate concrete in area to be patched 

b. Screed off concrete to match existing area 

c. Finish concrete with vooden floats and steel »-rawel to mic-^h exi. 
concrete area or slab, lildge aud <:>7 i^x'^ as necessary. 

d. ' ^ -r w_ 3a iru.. el^nnents. 

wu patched area as directed by your instructor . 
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CUrriNG MASONRY 

OBJECTIVE 

Using masonry tools and equipment provided and exercising safety 
precautions, cut and sliape bricks and block to sizes and shapes specified. 
Instructor assistance may be provided for nost parts of the task. 

nNriTO)ucTioN 

OnB of man's earliest developments was bis use of masonry. As early 
man started developing, he discovered that he could use rocks and stones 
for tools, weapons, and slielter. The first shelter was a pile of rocks 
to keep wild animals and aiCTiies out of his cave. Later he learned that 
nud packed between the rocks would keep out the wind and cold. Since that 
time the variety of masonry materials available for use in building has 
greatly increased, but it is still basically nud and rock in sotie form or 
another. 

IiSIPORMATia>I: 

Assignment (Day 6) 

Read and study Chapter 1, pages 22-27, 'libllo^>7 Masonry Lfciits" and 
Chapter 2, pages 37-48 in textbook, Mpdem Masonry , Goodheart-Wilcox, Inc., 
and answer the questions at the end of Chapter 2. 



CUmNG AND SHAPING MASONRY 

To meec all of the specifications that are set by the architect or 
the construction engineer, it may require that sotre of the masonry be cut 
to fit in a specified area. The specifications may also call for a hole to 
be cut into the masonry. To cut and shape masonry you need a variety of 
tools to do a good job. The tools are chisels, harmiers, trowels, and a masonry 
saw. The masonry saw will give you the best cut and should be used if the cut 
edge is to be visible in the wall surface. A trowel can be used if the cut 
edge is to be visible in the wall surface. A trowel can be used by the mason 
to quickly cut a brick to a particular size \>7ithout the mason stopping his 
WDrk. Using a trowel in such a manner sliotild be confined to soft brick, and 
not used on concrete block. 

All the types of chisels that are used in masonry work must be used with 
a hanmer. The most comnon harixners xised by a mascn for brick and block work are 
a brick hanmer and a 2 pound hanmer. A brick hanmer is used mDstly to cut, 
shape, and trim brick and block, and the 2 pound hanmer is used with a chisel 
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to cut tlie masonry into the size -nits needed. A brick set is used to cut 
brrck to a specified length. A blocl'-ng chisel is used to cut block Usins 
a u. ick set or blocking chisel • the most accurate method for cutting any 

• nry wlicn there is no available power source to operate a masonry saw 
ScxiietLn»'s elprtrical wiring i.^ tMn on the inside of a block, or structural 
tile _ -V' ^-equires chat a hole be cut in the wall for an outlet box or 
a switch. The tools to cut this hole are a small cold chisel and a 

tianii;! . 

'fliere are many kinds of construction done with concrete materials- 
theretore. there are different types, shapes, and sizes of concrete bl^ks. 
and structural tile to meet the various construction requirements The 
selection of the proper blocks is a problem of the architect or the 
structural engineer. It is your responsibility to know the varioxas types so 
that you can be sure to use the proper block as shown in the blxieprints and 
T^ecitications. It is also ijiportant for you to know how to cut the masonry 
and what tools to use. 

QUESTIONS 

1. What are the tw groups that hollow clay tile is separated into? 

2. Structural tile can be positioned so the cells are 



3. What are the tMO grades of load bearing structural tile? 

4. Structural facing tile covers two broad groups, what are they? 

5. What size mortar joint is used for sti-uctural facing tile? 

6. What is used to cut a brick if the cut surface is to be exposed? 

7. What tool is used to cut and shape a concrete block? 
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CONCREIE BIJXK CONSTRUCTION 

OBJECTIVE 

Using instructicns, tools, and materials, layout a site for a concrete 
block project. The site must be ready for construct icn of a concrete block 
comer. Instructor assistance may be provided for nost parts of the task. 

Working as a member of a team, and using masonry tools and concrete 
blocks, prepare mortar and construct a comer for a masonry project. The 
finished vork must be within 1/4 inch of proper height and 1/4 inch of plut*. 
Instructor assistance may be provided for rxist parts of the task. 

Vforking as a matnber of a team, and using tools and equipnent provided , 
construct a block wall for a masonry project. The finished work nust be 
within 1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance 
may be provided for most parts of the task. 

BITRODUCTTON • 

No construction material has developed so rapidly over tVe past 25 
years as concrete blocks. The introduction of new materials and inproved 
methods of manufacturing has created an inmense market for these units. 

It is estimated that approximately 50 percent of exterior walls today 
are constructed of concrete block units . The use of high production machinery, 
capable of making up to a thousand block per hour, along with new materials, 
has increased the demand for their usage. Block and tile are popular because 
they are easy to handle, easy to lay, and are economical. A ccxicrete block 
vail can be constructed in much less time than other construction methods. 
It is very durable, light in weight, ratproof , fireproof, rustproof, and 
termite proof and is not damaged when in contact with water or chemicals . 
In this portion of the study guide we will look at the types of concrete 
blocks and structural tile, and at the techniqxaes of laying concrete block. 

Assignment for Day 7 

Read and study Chapter 8, pages 116-118 (Laying ConciflH 
procedure No. 8 under Laying a Concrete Block Wall) in textboll 
Goodheart-Wilcox, Inc. I?ead and study this study guide thru La- 
Line and ansv^r questions 1-7 at the end of the study guide. 

Assignment for Day 8 

Read and study Chapter 4, "MDrtar", pages 59-62 in textbA, Mjdem 
Carpentry , Goodhear t-WLlcox , Inc., and answer the questions. rA and study 
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the study guide from Laying to a Line thru Tooliaig tlie Mortar Joints and 
answer questions 8-14 at the end of the study guide. 

Assignment for Day 9 

Read and study Chapter 5, "Masonry Anchors, Tiles and Joint 
Keinf orcQFiSnt" , pages 63-67, Chapter 8, pages 118-122, Procedure No. 8 thru 
Anchorage to Masonry Walls and answer the questions. 

Concrete blocks are made by mixing portland cement with water and 
such imterials as sand, pebbles, cruslied stone, cinders, slag, burned shale 
or clay, or many other types of aggregates. Structural tiles are cairposed 
of clay and fired in an oven, nuch the same way as brick. 

Concrete Block. Coracrete blocks are fonrcd into variovis structural 
units and are available in lightweight and heavyv^eight units. The heavyweight 
units are usually made from sand, gravel, slag, and crushed stone. The 
lightweight units are made fran shale, coal cinders, clay or slag, and other 
lightweight aggregates. 

Concrete units are made in various shapes and sizes to fit different 
needs. Unit sizes are usually determined by their nominal dimensions. In 
other words, a unit measuring 7 5/8 inches wide, 7 5/8 inches high, and 
15 5/8 incites long is considered 8 X 8 X 16 inches. When this particular 
unit is placed in a wall (blueprint specification: 3/ 3- inch mortar joints) 
it will fit a space 7 5/8 inches wide, 8 inches high, and 16 inches long. 
Various shapes and sizes are illustrated in Figure 1. 

The decision to use heavywight or lightweight units is determined by 
the requirements of the structure under consideration. 

Some of the factors tliat luast be considered are (a) whether they are 
used for interior or exterior wall, (b) \^ther they are load bearing or 
nonload bearing, (c) the texture or finish desired, and (d) the cost. 

Heavyweight units are normally required in exterior walls to lessen the 
possibility of absorbing water, Heavyweig]:it units are also required for load 
bearing walls. The main advantage of li^tweight units are that they are 
cheaper and easier to handle. Therefore, they are faster to lay. The texture 
of lightweight units is also a desirable feature. 

Clay "^^^ Structural clay tile are popular because of their lo^^r cost. 
They are V^|p|r economical and are often used to back up brick walls. 

Figure^:2 shows one type of clay tile that is used to backup bricl^WDrk. 
Figure 3 il^^trates how they are used for this purpose. The tile's ro^h 
surface is ^signed so that it can be plastered direct by first applyiflf 
danpproof trnterials. Another type of tile has a single glazed face orSm 
two faced (glazed on both sides) . This type (glazed) is used if the y^Ll 
is not to be plastered and for sanitary purposes xii dairies, hospitals 
and latrineuB. 

• I. 
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Now that you liave seen the basic tnascnry and. structural xonits, the next 
step is to learn how a wall is actually constructed of these units. Concrete 
blocks and structural tile are laid in the same manner. 

Designing Walls and ttoor or Window Openings 

To achieve economy in construction, concrete masonry (block) walls 
should be laid out to use full and half length units. This minimises cutting 
and fitting of thnse units on the job, operaticos \4iich slow up the job of 
la5ring t±ie block. All the dimensions such as the overall length and the 
height of the will, the width and the height of a door or a window opening, 
and the wall areas tetween the doors, the vindows, and the comers should be 
planned to use full and half units. Full advantage of nxxblar design for 
block requires that door and window fraires be of nxxiular dimensicxis to fit 
tlie modular full and half size units. Figure 4 shows exarrples of the wong 
and the right planning of block wall openings. Thus, using a nominal 8 X 8 X 16 
inch block, both the horizontal and the vertical dimensions should be designed 
in multiples of A inches which gives yoa a good modular design. 

If walls and other structxiral details are properly planned, block 
cutting is held to a minimum; howe\'er, there are times when you will need 
just part of a block. 

You can cut block with a harftTier and a broad chisel like the one used to 
cut brick. Score the block with light blows of a hantner and chisel where you 
want it to break, then use heavier blows until the block breaks. 

Sometimes blocks and tile need to be cut for electrical switch or outlet 
boxes, mis cutting can be done by using a small cold chisel and a hanmer. 
Score the outline of the hole, then strike heavier blows until the block 
breaks on the line. 

If accijracy and appearance are important, use a masonry saw to cut 
block and tile in the same manner as v?hen cutting brick. Follow the manufacturer's 
instructions for using the saw. 

Laying Out the Job 

Before you start to lay the block you must first locate the exact 
location of the comers, establish the \7all line and mark tte head joints, 
Remeirber to use the modular design idea vtei the layout is being done. The 
comers can be located from the batter boards or by measuring out the leiigth 
of the walls where they are to be laid and squared by the diagonal or 3, 4, 5 
method. Mark these points on the foundation with a pmcil, chisel or a chalk 
mark and then strike a chalkline from comer to comer to establish the wall line. 
The chalklined area establishes the outer edge of the block wall and the length 
of the course. The next step is called chasing the bond. This consists of 
laying out the first course of brick, without mortar, alaig the length of the 
wall to be constructed. To chase the bond place the first block on the 
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Figure 4. Proper Mcxiular Designing 



foundation v^ere the comer will be located, be sure to use a comer blcx:k. 
Ihen place a rule or stick the desired thickness of the vertical joint (head 
joint) against the comer of the block. Then place a second block in position 
against the rule or stick and flush with the chalkline. Place the remaining 
blocks in position following this procedure. After chasing the bond, mark 
the position of each head joint on the edge of the foundation. If the job 
is not too large, you can chase the bond around the conplete foundation 
allowing for half and whole blocks at the doors and windows. After marking 
all tJie head joints on the foundation you can build the comer leads. 

Mortar Preparation 

Good mortar is necessary to gpod workmanship and good parfoxmance 
within the wall. The nortar must bond the blocks into a strong well built 
v«ll. Mortar should be mixed in a power mixer, except for very small jobs 
wliere it may be mixed by hand. Mortar should be -jsed within 2% hours after 
original mixing \,i^en the tenperature is 80^ F or higher. When the tenperature 
is below &(P F, the mortar should be used within 3% hours. Mortar viiich is 
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not used within tiiese tiine limits shcxild be discarded. MDrtar that has 
stiffened on the irortar board because of evaporation can be retenpered to 
restore its vjcrkability . To reterrper the mortar, add v?ater as required 
to obtain a workable mix. ^brtar that has sitJffened by hydration (setting) 
should be discarded. Since it is difficult to distinguish between the two 
causes of stiffening, the most practical method for deciding whether the 
mortar is good is using the amount of tixoB elapsed from the initial mixing. 



Building the Comers 

The first portions of the wall to be laid are the comers or what are 
also called the comer leads. The comer leads are raised up 6 courses 
(a height of 4 feet) at both ends of the wall. To do this, spread and 
furrow a full mortar bed for several blocks in one direction and lay the 
comer block fix-st. Position it carefully and accurately along the chalklijie 
previously snapped to establish the wall line. Then lay several block along 
the wall line assuring not to move the comer block. All the block laid 
should have the thick edge of the face shell positioned yjp, as this gives a 
larger mortar bedding area, and the vertical joints are buttered to assure 
a full joint. The head joints can be applied to two or three blocks in one 
operation by placing several block on end and swiping mortar onto the ears 
(ends). After three or four block have been laid, the comer block is set 
to proper height using a story pole, then using a mason's plumb rule the 
blocks are leveled, plunibed and straightened. The first course of block 
should be laid with great care, making sure it is properly leveled, plumbed 
and aligned as this will assist you in laying the following coijrses and in 
building a straight true wall. Once one side of the comer is laid, follow 
the same steps for laying the other side. 

The second course is half a block shorter each way than the tirst course 
and unlike the full mortar bed used in the first course, mortar is swiped on to 
the face shell of the block as illustrated by Figure 5. 



MORTAR 




FOUNDATION 



Figure 5. Mortar Swiped onto the Block 
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Figure 6. Checking the Hori2x>ntal Spacing 



The remaining courses are stepped back half a block for each course until only 
a single comer block is laid. Check tlie horizontal spacing of these blocks 
by placing a straightedge diagonally across the comers of the blocks, as 
shown in Figure 6. Be sure to set each course to proper height and check to 
see if they are level, plumb, and straightedged, Otice the comer leads are 
built the process of filling in the courses of block in between begins. 

laying to a Line 

You should use a tightly drawn masons line, secured by some type of line 
holder (line pins, comer blocks, etc.) to obtain a true wall surface. Fasten 
the line so it is approximately a line's \d.dth away from the top edge of the 
block and level with the top edge. The first course of block should be laid 
with great care, making sure it is properly aligned with tine head joint markings 
and the chalkline established for the -wall line and the top edge of the block 
is laid a line's width away from the line. Having the block touch or crowd 
the line can cause the wall to bow and lean in or out. Also be sure the head 
joints line tip with the marks cm the foundation, if not the proper spacing 
will not be maintained. 

The manner of handling or gripping the block is important. Practice 
will determine the best way for each person. While learning to lay block 
it is best to use two hands as the blocks are heavy and have a tendency of 
being hard to handle. 

There are several different ways to lay block to a line, and the following 
is one way. Use vAiatever way is best for you. By tipping the block slightly 
toward you, you can see the upper edge of the course below, thus letting you 
placo the lower edge of the block directly over the course below. Rolling the 
block iqj to a vertical position and shoving it, with a slight pressure, against 
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t±ie adjacent blcx:k allows the block to be laid to the line with Trininum 
adjustment. Any adjustments made to the final resting position niust be 
made while the mortar is soft and plastic. Any adjustment made after the 
mortar has stiffened will break the mortar bond and will have to be re-laid. 
Each block can be leveled and aligned to the line by tapping lightly with 
the trowel handle. Tbie use of the mason's level between the comers 
laying to the line is limited. It is limited to checking the face of each 
block to keep it lined up with the face of the wall. To stop the possibility 
of the mortar stiffening and losing its plastic quality, never spread the 
mortar too far ahead of the actual laying of tl>e b.lock. Us^jally swipe 
enough mortar for three or four block to be laid at a time. Be sure \dien 
laying block to a line that block are laid from botli leads towards the middle. 
After laying each block, cut off all the mortar extruding from the head and 
bed joints. This rnortar can be used to butter the head joints of the next 
block but is usually thrown back on the mortar board and retenpered. \/Jhen 
laying blocks from the leads towards che center, maintain the proper head joint 
spacings so the closure block will fit witiiout needing to be trinmsd or 
adjusting the other blocks. When installing the closure block, all edges of 
the opening or all four ears of the block must be buttered with mortar. 
Figure 7 illustrates a closxore block being positioned with all edges of the 
opening buttered. The closure block should be lowered carefully into place 
and if any mortar falls out leaving an open joint, the block should be removed, 
fresh mortar applied and the laying operation repeated. 

Tooling the Mortar Joints 

Weathertight joints and a neat appearance of a concrete block wall need 
proper tooling. The tool vised for tooling the l^orizontal joints should be 
at least 22 inches long or longer and have one end upturned to prevent gouging 
of the mortar joint. The handle should be located approximately in the center 
for easy handling. The vertical joints should be tooled with an S shaped jointer. 
After a section of the wall is laid and the mortar has become thumbprint hard is 
when the joints should be tooled. The tooling operation contacts and finishes 
the mortar joint by forcing it tightly against each side of the joint. Unless 
otherwise specified, all mortar joints should be tooled either concave or V 
shaped. Using a concave or V shaped jointer produces a waterproof joint. Tooling 
of the horizontal joints should be done first, followed by striking the vertical 
joints. Ihen tlie horizontal joints are struck again, as proper tooling will 
produce joints of uniform appearance with sharp, clean lines. After all the 
joints are tooled the mortar buonrs and tags shoiild be cut off flush with the 
face of the wall with a trowel. When the mortar has set enough so it won't 
mar, the wall may be brushed or rubbed with a stiff fiber brush or a piece of 
burlap to remove any dried particles. 

SUM^Y 

It is inportant to learn proper blocklaying pi-ocedures as an apprentice 
mason. The proper way to prepare a bed for mortar was also discussed. The 
method of spreading mortar for block construction varies considerably from 
that of spreading mortar for brick. 
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Figure 7. Laying a Closure Block to the Line 



Getting the comers of a building started properly is one of the maior 
steps in any masonry construction. Without the comers being started 
properly, the structure would lack strength and would tend to be a very 
unattractive unit when finished. 

Laying to the line is a simple operation once you learn the techniques 
involved. As a masonry specialist you will probably have quite a few chances 
to lay block so take tiie ejqjerience and put it to good use. 

QUESTIONS 

1, A concrete block whose nominal dimensions are 8" X 8" x 16" has 
an actual size of 

^- , are normally required in exterior 

walls to lessen the possibility of absorbing water. 

3, What is modular design? 

4. Before you start to lay the block you must first 
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5. After the mortar is mixed and the temperature is below 8CP F how 
long can the mortar be used before it is discarded? 

6. When laying concrete block having a face shell thicker on one side 
than the other, which side of the block would be placed up? 

7. The proper mortar joint thickness for block is 



8. When is the best time to tool the mortar joints of a block wall? 
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9. 
10. 



How many eclgt^s of a closure block are buttered? 

Any adjustment to the final position of the block is made 



11. Whxle positioning the closure block, mortar falls off one end, voiiat 
should be done? 

12. 1-Iow many times is the bed joint struck? 

13. Mortar burrs or tags are cut off the wa],l with a . 

14. How far from the line should the block be laid? 
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BRICK CONSTRUCTION 

OBJECTIVE 

liforking as a member of a team, and using tools and materials provided, 
layout a site for a brick project. Site must be ready for construction of 
brick comers. Instructor assistance may be provided for most parts of 
the project. 

Working as a team member, and using tools and coinnon bricks provided 
construct a comer for a brick project. 'The finished work nust be within 
1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance may 
be provided for most parts of the task. 

Vforking as a team menfcer, and using tools and materials provided, 
construct a brick wall for a masonry project. 'The finished wall must 'be 
within 1/4 inch of proper height and 1/4 inch of plumb. Instructor assistance 
may be provided for most parts of the task. 

INTRDDUCTION 

Oie of the earliest indications of man's development was brick masonry. 
Adobe bricks were made long before history was written. Sundried brick 
estimated to be 6000 years old have been found in excavations at ancient 
Babylonia cities. About 2500 years ago, the men of Babylonia \-rere molding 
and making hard-bumed brick. Babylonia was the brickmaking and bricklayi^ 
center of the world ai d it was probably from there that the art of brick 
masonry spread westward to Rome and eastward to China. 

'Tlie term 'TDrick masonry" identifies construction work that loses amall 
brick blocks made of various clay and shale mixtures. The chanical and physical 
cha^-acteristics of the ingredients vary considerably. The color and hardness 
of tlTe brick depend on the ingredients, kiln (oven) temperature, and baking 
time . ^ 

As an apprentice mason, you may be tasked to use various types of brick 
to build a structure witli or to repair a structure. Brick offers you the 
chance to shew yonrskill and perfection in probably the most complicated of 
the masonry fields. This study guide wi. l covor types of brick, preparation 
for bricklaying and how to maintain brickwork. 

INFORMATiai 

Assignment for Day 11 

Read and study Chapter 1, pages 7-22 (Hollow Masonry Units) in textbook 
Modem Masonry , Goodheart-Wilcox, Inc. , and ansv^er questions 1-18 on page 29. 
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Read and study this study guide thru Bonding Brick and answer questions 
1-2 at the end of the study guide. 

Assignment for Day 12 

T . S^?^,f^f Chapter 8. pages 106-111 (to Procedure No. 13 uxider 

Laying Brick) in textbook Modem Masonry . Goodlneart-Wilcox. Inc. Read and 
study thi^ st\idy guxde Bonding Brick thru Laying to a Line and answer 
questions 3-12 at the end of the study guide. 

Assignment for Day 13 

l^ad and study Chapter 8, pages 111-116 (Procedure No. 13 thru Laying 

Concrete Block) in textbook Modem Masonry . Goodheart-Wilcox. Inc. Read and 

study this study guide Laying to a Line to the end and answer the ranainuie 
questions. ^ 

There are many kinds of brick, and they are made of different rraterials 
borne brick are used for specific purposes and are named accordini- ly For 
instance, there are fireplace bricks used for building fireplaces, street 
bricks used in building streets and boiler bricks to line boilers, etc. 

Kinds of Brick 

Although there are many kinds of brick, ap, a mason in the Air Force 
you will be concerned mainly with those discussed belOT^r. 

Conmon. Coimon bricks are made of ccximon types of clay, Ihey do not 
have special markings, scorings, colors or surface textures. Grades of 
conmon brick will vary in different localities. In some sections, the bricks 
are graded and sold as front and back bricks. Ihe front bricks are those 
vjich have been burned to a higher degree of hardness. In nearly all localities 
the overbumed brick are called clinkers. These bricks are hard and durable. 

M^ufacturers scmetime classify their bricks according to the degree 
of hardness, or color, or to their position in tha kiln. Such terms as 
^^"^^"•..^^^gh-hard". "red", "well-bumed" . "straight-hard", 
"stretcher", "soft" and "salixcn". are applied. 

Arch, clinker and rough hard bricks are hard, durable, and slightly irregular 
m shape. Red well-bumed and straight-hard bricks are well-baked but not 
overbumed; and the most select of these bricks in size, hardness and durability 
are called stretchers, ai^iiii.^ 

FVont brick - brick hard enough for exterior walls and structures - are 
known by names such as hard, conmon building, paving, hard building, outside 
hard-red. straight -hard, select-hard, rough-hard, hard-washed, kiln-run hard' and 
comnDn hard brick. ' 
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Soft brick are brick not hard enough for exterior walls of structures. 
These brick are baked at a lower oven tenperature and are used for backup. 

Other names or classifications are given cornnon bricks, but the most 
anfX)rtant thing is to know the hardness and durability of tte brick before 
It is laxd. Brick laid in the exterior surface of the wall exposed to the 
elomants should be hard and durable. 

Face. Face brick are made of selected materials so that the hardness 
size strength, color, texture, etc., will be uniform and so that all bricks 
will be of a high-grade classification. Ihey have surface markings or scorings 
to give them a pleasing appearance. Face brick are generally used for exterior 
tiers in walls exposed to the weather. , They are also used for veneering, walks, 
steps, walls, etc., where beauty is desired and expense is no object. 

Pressed. Any brick made by the dry-press process is called pressed brick 
Ihe brick may be comnnDn, face, or otlier kinds, depending upon the clay, coloring 
^d burning. Chly tte better grades of ccntoDn brick are pressed. Pressed 
bricks are excellent for the exterior tiers of brick in outside walls . Burned 
pressed bricks are uniform in size, adhere more closely to standards of size, 
and are used where perfectly square comers are required. 

Fire. Firebrick are made from special clays. Bricks made from these 
ipaterials withstand high tenperatures without cracking, and are used to line 
interiors of furnaces, fireplaces and other surfaces exposed to extreme heat. 

Glazed. A glazed brick is one that has liad one or more surfaces covered 
with a transparent glasslike (vitreous) coating. Glazed brick are used in 
exterior tiers of walls or partitions in batlirooms, hospitals, kitchens and 
other places where cleanliness and ease of cleaning are essential. 

Imitation. Imitation brick are similar in size and shape to clay brick 
but are made primarily of portland cement and aggregate (sand) . Imitation 
brick are not burned (heated) and have the same qualities as concrete made 
of Portland cement and small aggregate. 

Characteristics of Brick 

There is a variation in the? physical characteristics of brick due to 
tlie fact that brick are baked during manufacture and that during this process 
some brick shrink more than others. There is also some variation in color 
weight and even strength due to this process. It is, therefore, important' 
to you to know the physical characteristics of brick as well as 'their use. 

Size. There are two standard sizes of ordinary brick. Connm brick 
and rough-faced brick are 2% by 3 3/4 by 8 inches. That is, a brick this 
size IS 2% inches high or deep, 3 3/4 inches wide, and 8 inches long. Shooth- 
faced brick or pressed brick are 2% by 3 7/8 by 8 inches . Brick will vary 
slightly from the sizes because of shrinkage during the burning process Aside 
i.rom the two sizes mentioned above, brick are also made in other sizes. 
Firebrick are ordijiarily made 2% by 4% by 9 inches in size. 
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Shape. Brick are of various shapes, however the standard brick are 
rectangular in shape. When a fourth of a brick is cut off. the renaming 
part is called a three-quarter bat or closure. When a brick is cut in 
half across the ( 3 3/4") face, botli halves are known as half -bats. A 
brick cut in half parallel to its length (8") and having a nonunal 2 inch 
face diraaision is called a queen closer. A king closer is a brick with 
one comer clipped to leave a nominal 2 inch end and still have a full width 
end. A split is used frcm time to tlire and is just a slice of brick, although 
a brick with a 1/2" taken off can be considered a split. Figure 8 shows 
these various sliapes (cuts) of brick. 




THREE QUARTER BAT 





HALF BAT QUARTER BAT 



Figure 8. Various Guts of Brick 



Weight. The weight of a brick varies according to its size, the amount 
of burning, and the t3;pe and processing of material used in its manufacture. 
The approxixnate weight of a cotimon brick is 4% pounds. 

Quality. Good quality brick mist be uniform in size and shape. Their 
edges should be straight, square and well defined. Also, good bricks produce 
a metallic ring when two of them are struck together. The* bondlr<g surfaces 
are slightly rough so that a good bond can be obtained. Another characteristic 
of a good quality brick is that it will not absorb more than 10 to 15 percent 
of its dry weight in iroisture when placed in a container of water for 24 hours. 
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Color. A large percentage of the brick produced in this country are 
r^d in color, but seme, from certain localities, are yellow. Differences 
in the clay and the maraifacturlng process used account for the different 
shades. The amount of turning also causes slight differences in color, 
and bricks burned at different times may vary in color. If possibl3, obtain 
all of the brick required for a job at one time. 'Ihis procedure will help 
maintain a uniform color of bricK. 

Strength. The compressive and tensile strengths of brick vary with 
the amovint of himing (baking) and the types of materials used to mantifacture 
them. When bricks are classified as vitrified, hard, medium, or soft, the 
vitrified brick are considered to be the strongest. The strengths of the 
other classes are in the order given. With any given brick strength, the 
strength of a v^ll constructed still depends cn the workmanship and quality 
of the mortar joints. The strongest brick will not make a strong wall without 
the skill of a capable mason. 

Handling Brick. Bricks imst be handled carefully. Bricks come from 
the kiln in a variety of colors and they vary in size due to the amount of 
shrinkage. Hc^^ever, there are several techniques you can use to achieve a 
professional job. 

Sampling. Keep a sample of face brick to be used on a construction job 
from the first load of brick that arrives at the site. All later loads of 
face brick delivered to the job site should be inspected and conrpared with 
the sample as they are being unloaded. By doing this, you can be assured 
that the bricks are uniform in quality, size and color. i 

Stacking. Stack face brick in neat piles on the job site. Place layers 
of straw between the courses to protect the faces of the brick. Face brick 
carried to the mason should be stockpiled face up on the scaffold for his 
convenience in handling. 

Wetting. Normally, bricks are stacked vctiere chey can be wetted before 
they are used. In hot, dry weather bricks will absorb a considerable quantity 
of water. Use a hose of sprinkler to wet the brick bat do not saturate them. 
There are several reasons for wetting the bricks just prior to laying: 

(1) Damp bricks tend to spread t±ie mortar more evenly under 
tnem and facilitate a better mortar joint. 

(2) Damp bricks will adhere better to the mortar. 

(3) A dry brick will absorb moisture from the mortar and cause 
it to set too fast. 
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(4) Wetting washes the kiln dust from tlie bricks. A clean brick 
will produce a better joint or bond with the mortar. Rriclcs should 
not be \^tted during cold weather. 

Cold Weather Precautions. Laying bricks during cold weather should be 
avoided, but, if it is necessaory, keep the bricks absolutely dry and warm 
them before using them. Also, use warm water and warm sand when you mix 
the mortar. 

Other Precautions. Bricks often require cutting or .splitting into 
various shapes. There are several ways that bricks can be cut or split 
into the desired shape. A brick haitmer can be used to split or chip a brick. 
A brick set can also be used with a brick hammer to make accurate cuts. 
Some masons use the heavy back edge of a trowel to quickly trim a brick to 
fit. 

If a masonry saw is available, it should be used. Especially, if the 
job requires cutting of several bricks. The masonry saw leaves a siTooth, 
even surface. Always wear a faceshield or goggles when cutting bricks. 
When operating the masonry saw, follow the manufacturer's instructions for 
safe operating procedures. 

ITie purpose of bonding brick in masonry work is to make brickwork strong, 
solid and durable. To do this, you must place the bricks in such a manner 
tliat they are all tied together in a cohesive mass. Mortar joints will tie 
all bricks together but if you fail to place the bricks properly so that they 
will form a strong bond, the structure will not have the strength to- support 
heavy loads. Bonding joints are made by lapping one brick over two bricks 
in the course just below it. 

Bonding Brick. Since the brick of oae course most overlap the brick 
in another ccurse , the natural consideration is how much they should lap . 
In bricklaying, the practice to make a brick lap over bricks 1/4, 1/3, 1/2, 
or 3/4 of its length is called bonding. A brick sho\ild not overlap another 
brick less th^Ba 1/4 of its length. Figure 9 illustrates how vertical tmrtar 
joints are broken by lapping bricks. 

As vrork progresses, the lap may be lost because of irregularities in 
the size of the brick and vertical mortar joint thickness unless special 
attention is given .:o maintaining lap. You should keep each vertical joint 
directly over the vertical joint two or more courses below. The process of 
keeping vertical joints perpendicular is referred to as "keeping the perpends". 

Lapping places vertical joints between bricks in adjacent courses at 
relatively different positions. This may require that one or nore brickbats 
of special size be used to make the course end properly at the ends or comers 
The brickbats act as spacers or fillers to fill in space created by lapDine 
the brick. ft- •& 
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1/4 LAP 
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Figure 9, Lapping Bricks 

Brickbats are placed in the course one or more bricks from the end, 
rather tl-ian at the end. This is particularly true v?hen you are using 
small bats, because they tend to weaken t±ie bond at the comer v^ien placed 
as the last brick in the course. Figure 10 shows how quoins, bats, and 
closers are used as spacers and fillers. 



WHOLE BRICK 
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Figure 10. Hcfw To Correctly Bond A Brick Wall 

There are several different types of bonds used in bricklaying. There 
are five basic types of structural bonds. They are the running bond, the 
coinnon or Anerican bond, the Flemish bond, the English bond and the block 
or stacked bond. 

Brick Wall Construction. By placing standard brick in various positions, 
you can construct walls in any thickness relative to the width and length of 
the brick. The width and length of standard brick are 4 inches by 8 inches 
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vAien laid; tlierefore, walls may be constructed so that their tliicknesses are 
any nultiple of the width of the brick. Thus, the thickness of walls 
constructed of standard brick may be 4, 8, 12, 16, 20, 24, etc., inches. 

Itie 4-inch wall and the 8-inch wall are the xtost popular and will be 
covered in this section. If additional wall thickness is required, concrete 
blocks or clay tile units can also be used to backup a 4- or 8-inch brick 
wall. 

Four- inch Brick Walls. Four-inch \^^alls are used for ncnload-bearing 
walls and partitions. When a WDod or steel frame is covered with a 4- inch 
facing of brick, it is called a brick v^eer wall. Brick veneer can be 
applied to the framework of new or old buildings. 

For new buildings, the foundation is made wide enough to accotmodate 
a 4- inch brick wall. In old buildings, an additional 5- to 6- inch thickness 
of new foundation is extended below the ground against the old foundation 
to support the brick. The surfaces of frame buildings are covered with a 
good grade of waterproof building paper. 

The arrangement of bricks in a 4- inch partition or veneer surface is 
the same; however, v^en you use brick for a partition, it is wise to select 
brick that are faced on both sides. 

Bricks used to veneer an old building may require cutting, because the 
openings may not be spaced to acconmodate normal brick spacing. 

Four inch partition walls are normally laid using the running bond 
and are dependant on the strength of mortar and the lap of the brick in 
each course to hold them in place. Veneer walls are strengthened and secured 
to the structure by metal ties fastened to the framework and the other end 
enfcedded in the mortar between the courses of briclc. A metal tie should be 
placed for each 2 square foot of wall area. 

Eight-inch Brick Walls. Eight- inch brick walls are used in small 
structures, and under normal load conditions are thick enough to support 
the load placed on tliem. Larger buildings may require thicker walls of 
brick or backup units of concrete block or clay tile. 

There are several bond patterns used for 8- inch walls. The three 
most comran are American, English and FlCTiish bend. These bonds are shown 
in Figure 11 . Notice how tv« 4- inch walls are tied together to strengthen 
the wall to make the wall 8 inches thick. 

Sills, Lentils, Flashings and Copings. The architect or structural 
engineer works out the type of bond to be used in building a structure when 
it is designed. At that time, the sizes of door and window openings and 
distances between the openings are calculated to avoid any irregularities in 
lapping the brick and to reduce cutting brick to a minimum. You should make 
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Figure 11, Bonds Normally Used for 8 Inch Walls 



a trial lajrout course of brick (without mortar) in the bond specified to see 
how the openings work out. 

Sills. Bricks in sills are usually laid on edge at a pitch or incline 
equal to one-half inch per foot of run. The method of starting a window 
opening and the position of the bricks placed in the sill mortar bed are 
shown in Figure 12. 

This row of bricks is called a rowlock course and consists of bricks 
which have been placed on edge their ends visible. They are used 

directly under window openings in brick buildings. A rowlock course is 
shown in Figure 13. For the ccxistinaction of door sills, brick can be laid 
flat as a header course or on edge as a rowlock course. 

Lintels. A steel lintel is used to support the brickwork over a window. 
A soldier course of brick can be used over the window opening. Figure 14 
illustrates how the brick is placed cn the lintel. Figure 14 also points 
out the window nomenclature that a mason needs to know. 

A soldier course consists of brick \/^ch have been placed on end with 
one edge visible. They are xised for arches and laid on steel lintels over 
wall openings. A soldier course of brick is also shown in Figure 13. 
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Figure 12. Constructing a Brick Window Sill 



Bricks over door openings are supported by steel lintels similar to 
those used over window openings. A soldier course may also be used over 
door openings. Another possibility is to continue the pattern of brick 
used m the wall construction. 

Flashings. Head flashings are bent metal strips placed over openings in 
bra-ck vails as moisture barriers , and may extend completely through the 
^11 Copper strips are the best metal for this purpose; however, galvanized 
steel and aluminum strips can be used. 

Note that the inside edges of the head flashings in Figure 15 are 
higher on the inside of the wall than on the outside. This directs the 
moisture dovmvard and outward. Sill flashings are metal strips, similar 
to head flashings, xised at the bottom of openings as a moisture barrier. 

^™ ^^"^i^^u ^ed to protect the tops of walls and other brickwork 

exposed to the weather. A concrete coping on top of a brick wall is shown 
m Figi^e 16. The coping bonds the top course of bricks and tends to prevent 
water from seeping into the mortar joints. Ifortar joints saturated with 
water will freeze and loosen the brick during freezing weather. Hie drip 
as shown m Figure 16, is a groove or slot extended all the way around the 
bottom of the coping so that the water passing from the top of the wall will 
be caught by the groove and will drip to the ground without coming in contact 
with the wall. 
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Figure 13, Soldier 

and Rofwlock 
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Figure 15. Head Flashings 




Figure 16. A Coping 



Laying Oit the Job. Before you start to lay bricks you nust locate 

""^f the head joints, and establish the 

leads. Brick can also be laid out using the modular design method when 
using a ruming bend like block wrk. The comers can be located frcm 
the batter boards or by measuring cut the length of the walls where they 
are to be laid and squared by the diagonal or 3, 4, 5 method. Mark these 
points on the foundtaion with a chisel or chalkmark, and then strike a 
chalkline from comer to comer. The chalkline establishes the outer edge 
of the first courst of brick, and the length of the course. 

f-u^ k25^"^^ ^^ll^^i chasing the bond, or measuring 

the bond. Ihis consists of laying out the first tier or course of brick 

^ °^ ^ ^1 ^ ^ constructed. To chase (nEa^) 

the bond, place the first brick on the foundation where the comer will be located 
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Then place a rule or stick, t±ie desired thickness of the vertical inortar 
joint, against the comer brick. Place the second brick in position against 
the rule or stick f liosh with the chalkline which you made when you marked 
the outer edge of tlie first raw of bricks. 

Marking the Head Joints. After chasing the bond, mark the position 
of each head joint on the edge of the foundation. If the job is not too 
large, you can chase the bond around the cooplete fouffxiation. After marking 
all the head joints on the foundation, you can establish the leads. 

Establishing the Leads. The comers or first portions of the v»ll to 
be laid are called leads. Raise the leads at the comers of the wall and 
intermediate leads at several points in between, when the distance beti/^en 
comers is long. Build up the leads six or seven courses high before filling 
in the courses of brick between the leads. Use the level to keep tha comer 
leads and intermediate leads plurrib. 

The height of the first comer lead depends on the number of courses 
in the wall and the bond being used. 

Preparation of 14or; MDrtar is a ccxribination of cement, sand and 
water. These materials li.^st: be of high quality and of the correct proportions 
to produce a good mortar. Good mortar is necessary for good workmanship. 
Mortar vmst have the characteristic of workability. Mortar is said to be 
workable when it spreads easily and remains firmly in the mortar joints. A 
workable mortar will stick to the masonry units. Mortar nust also bave 
good water retainability so it will remain soft and plastic long enough 
for you to aline and level the ixiits. 

To make a good mortar use sand that is free of dirt, vegetable matter, 
and salts. You can even produce a better mortar if the sand is uniformly 
graded and proportionately mixed. 

There are several types of mortar sand, each having its own characteristics; 
so it would be difficult to specify the exact amount to use in preparing mortar. 
There should be enough particles of fine sand so that, when coated with canent 
paste, they fill the voids between the coarser sand particles. An excessive 
amount of fine sand particles requires more cement paste than a well-graded 
mixture. 

The water used for naking mortar should be as pure as drinking water. 
It should be free from chemicals, such as salts and alkalies. large amounts 
of these chemicals or organic matter will affect hydration and the quality 
of mortar. 

The best mortar is made of masonry canent; howevf^^i , portland cement will 
make a satisfactory mixoire by adding hydrated lime. Entrained air added to a 
morcar mix will add to the workability and water retainability of the mortar. 
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Mixing Mortar. Machine mixing should always be used except on jobs 
\Nihere the requirement for the anxxmt of mortar is small. After the proper 
ingredients have been proportioned and placed in the mortar box or mixer, 
the quality of mortar depends on the mixing time. You can irrprove the 
quality of hand-mixed mortar by mixing it for a longer period of time. 

lybrtar that has stiffened on the mortar board should be retenpered 
to regain its workability by remixing and adding a small quantity of vTater. 
After mixing the mortar, you should lose it within 2 to 2% hours if the 
temperature is 80^ F, or higher. If the temperature is below 80^ F, the 
mortar should be used \^thin 3% hours . Any mortar you don * t use within the 
time indicated should be disposed of. 

Bricklaying is more than a job. It is an art. Gaining a knowledge 
of the art and practice of the skills will be beneficial to help you obtain 
self-satisfaction in your job. 

Building a Brick Ccmer. Bricklaying consists of applying the mortar 
to bond the bricks, positioning the bricks, laying the stretcher and 
header courses, and laying soldier and rowlock courses. 

Applying the Mortar. Mortar is placed on a row of bricks by throwing 
it. During the throwing stroke, the mortar mist flow evenly off your trowel 
from start to finish of the stroke. To start the throwing stroke, bring 
the trowel of mortar to the horizontal position, as shown in Figure 17, 
slightly ahead of where depositing is to start. Then, with a quick ^rm 
and wrist movement (toward the body) tixm the trowel to a vertical position, 
depositioning the mortar on the brick. The throwing stroke from start to 
finish is shown in Figure 17. 



START FINISH 





II B 




Figure 17, Throwing The Mortar 




Figure 18. Holding the 
Trowel 
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After throwing the mortar on the brick, grasp the trowel in the palm 
of your hand so that the tool may be turned upside down when riffling the 
mortar. The proper way to grasp the trowel is shown in Figure 18, After 
depositing the mortar, turn the trowel in an upside-down position and 
riffle the mortar, as shown in Figure 19. To riffle mortar, run the point 
of the trowel down the center of the mortar to spread it. Then run the 
trowel down each side of the center to work the mortar tc^/ard the edges 
of the bride. Spread the mortar past the edges of the brick so that it 
hands over the edge of tlie bricks. This will insure a full bed joint. 
The excess mortar can be cut off with a trowel after the brick is placed 
in position on it. 



THREE SHALLOW FURROWS 




Figgore 19. Riffling the Mortar 




ROUNDING THE MORTAR PILE TAKING MORTAR FROM SIDE OF PILE 

Figure 20. Caring for the Mortar 
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PLACING THE BRICK PRESSING AND SHOVING THE BRICK TAPPING THE BRICK 



Figure 21. Positioning the Comer Brick 



To keep the mortar from drying out, keep your pile rounded and well 
mixed, as shown in Figure 20. To gather mortar, scrape a small amount 
from the main pile and slip your trowel under it. Try not to disturb 
the shape of the mound on the nortar board. 

Positioning the Brick. After t±e riffling operatiai is completed, 
grasp a brick from the pile with the hand not used for handling the trowel. 
Lay the comer brick of the first course first. Grasp and place it on the 
mortar bed slightly away from its final position, as shown in Figure 21. 

As the brick touches the mortar bed, press and shove it (with a downward 
motion) to as near its final position as possible. Then force it down with 
the palm of your hand until mortar is squeezed out all around the edges 
of the brick, and the bed joint is of the correct thickness. If the brick 
is exactly in its final position after being pressed and shoved, no more 
movement of the brick is necessaiy. However, this does not always happen, 
and it may be necessary to tap the brick into its final positicai. If this 
is necessary, tap the brick with the handle of the trowel, as shown in 
Figure 21. 

When mortar oozes out around the edges of the brick during positioning, 
cut it off with your trowel, as shown in Figure 22. This will make the nortar 
joint flush with the face of the brick. You should cut off the overhanging 
mortar in such a way that you do not pixLl the mox-tar out of the joint. I^fake 
sure your trowel is flush with both brick or the brick and the foundation, 
as shown in Figure 22. Use the mortar you cut from the joint to butter the 
end of the next stretcher brick. 

Maintaining joint thickness. Ccmmon thicknesses of mortar joints range 
from 1/4 inch to 1/2 inch. Of these, the 1/4- and 3/8-inch mortar joints are 
used the most because they are the strongest and the most water-resistant. 
Mortar joint thicknesses can be determined from the building plans and 
specifications for the job. 
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Figure 22. Cutting Off bfcrtar and Buttering a Stretcher 

Lay out the height of each course (including bed joints) ^jn a strip of 
vrood. as shown in Figure 23. so that the height of each course can be checked 
against it as the brickwork progresses. A strip of wood marked like that is 
called a story pole. 

Set the comer brick to proper height using the story pole and then 
level and plunb it. Continue laying the first side of the comer the order 
Illustrated in Figure 24 (No. 2. 3. 4. 5 and 6) . Then level the first course 
as necessary by tapping the brick. After leveling the brick, plumb the last 
brick of the co^nrse and then straightedge the brick to insure they are aligned 
wxth the chalkline. When the level is used to straightedge the brick in 
between the two plumb points (the comer brick and the last brick of that course) 
the bubbles are disregarded and used as a straightedge. 

Now you can throw and spread mortar on the foundation Co lay the six 
brick^ on the other side. Follow the sane procedures and lay the rJiaining 
(No 7. 8. 9. 10. 11. and 12 iji Figure 24) brick for the first course. Le^.l 
plijnb. straightedge and square the first course to eliminate any errors that 
may have developed while laying. Check the height of the first course with a 
story pole to assure that the mortar joiCit is of tlie correct thickness. Cut-, 
off all overhanging mortar. 

Next, spread the mortar on the lead just conpleted and lay the six 
stretchers (No. 13. 14. 15. 16, 17 and 18 in Figure 24) follor^ the same 
procedures as the first course. Set the comer brick first, set it to proper 
height, level it. plumb it and then continue laying the ranaining brick. Then 
if^^-u ^^^^ leveling assure they at^ plumb and straightened. 

Qice the first side of the second course is laid then repeat the process and 
lay the remaining brick of the second course (No. 19. 20 21 22 and 23 in 
Figure 24) . 
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Figwe 23 . \ Story Pole 
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Figure 24. A Brick Comer 



If it is necessary to align a brick by tapping, be sure to do this 
while the mortar is still plastic. Otherwise, you will break the bond 
between the brick and the tnortar. Once again level, straightedge, 
and square the comer. Cut off any overhanging mortar and tool the 
joints as needed. 

Lay the ranaining courses in tlie comer following the same procedures 
as tlie first tv». As the comer progresses be sure to level, plumb and 
straightedge each course. 

Strike and tool the mortar joints as vjork progresses and exami4e and 
touch up the joints from time to time as needed. Itov/ that the corner is 
conpletely raised, brush it down to eliminate tlie thin frlrges of mortar 
around the edges of the mortar joints. Raise the second, third, and fourth 
comers in the same manner that you raised the first comer and then start 
laying the brick in between the comers. 

Lajring to a Line 

You should use a tightly drawn line, secured by line holders, (pins, 
comer blocks, etc.) to help you obtain a true wall sttrface. Fasten the 
line so it is a line width away from the top edge of the brick and level 
with the top. Lay the first course between the comer leads with great 
care, making sure it is properly aligned with the head joint markings and 
the chalk line established for the wall line. Be sure when the brick are 
laid in position they are laid a line width av.;«y from the line. A line 
stretched between two leads is shown In Figure 25. Whsn the distance is 
long betv^een the comers use a line twig to help support the line between the 
comers . 

To avoid disturbing the line while laying to the line, grasp the brick 
as shown in Figure 26. The left view shows how to grasp the brick when 
you are standing outside the line and Laying the brick across the line. The 
right view shows how to grasp the brick wiien you are standing inside the line. 
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Figure 26. Grasping the Brick Figure 27. Laying Brick to the Line 



After grasping the brick, place, press and shove it into place to obtain 
the correct thickness of head or cross joint. Next, release it and then 
press down once more to obtain the correct thickness of the bed joint 
Fi^xre 27 shcrvs you haw to lay the brick to the line. 

this process, laying the brick from both comers towards the 
middle and laying the closure brick. The closure brick or the last stretcher 
brick in the wall shduld fit within the opening left for it if attention has 
been paid to the head joint markings. If the closure brick fails to fit 
by 1 to 1-s ^ches, you can adjust the thickness of the head joints accordingly 
to make it fit. Lay the remaining stretcher brick in tlie sane manner being 
sure to ^t off all the mortar extruding from the head and bed joints. Like 
block vork this mortar can be used to butter the head joints of the next 
brick. If it is not used to butter the next brick it is thrown back on the 
mortar board and retenpered. 
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on ^l<K:k and Soldier Brick. To form rowlock courses lay brick 

on diolr edge; to fonn soldier courses, lay brick on their end m a bed of 
nortar spread on the lintel like that prepLed for strectLrorTLade? 

are al^oll^^???^ procedures you imst follow when buttering these brick 
?}^^t^ follows (1) apply mortar to the entire face of each Srick- (2) 
^"^"".^P.^T" ^'^^of side of the brick to form a full coiiHDlete 
cross joljit when the brick is laid. Ihe procedure to folSw\:*iSTuSrine 
rowlock or soldier bricks is shown in Figure 28, ^"^^^w wnen Dutceruig 

1 ^i^^^kT" complete the job and clean the tools of mortar, you will need 
i clean the wall of any mortar stains which may have occurred. 

l^iu^^^ Mortar Joints. Joints In brickwork like block work are fo™fl 
to make them attractive as well as to make them watertight U?lST 

IS^is™ ^olSts""^ thunbprSt'harriLKr' 

joints. This IS also referred to as tooline the ioints The 
tooling operatioTi compacts and finishes the ncrtar joint ^d^^\t 

To form an inclined or weather- type joint (like that in Fieiir*^ t^-^ 
^tS'^L? striiTthe jo^X^d^S^ top ^ 

of the blade. To form a raked joint, rake out a portion of the mStar iTthe 
joint vath a flat jointer. You can form a flush ?^ave joinTcuS^hS 

c«npresslng the nortar in the joint^STa c^Lx ioint^ 
a brush to remove fine particles of mortar frin the f ace of ^bJJSS 

v^tiSl^SLS^ ^^i^y.^^"^.^ first. followed by striking the 
'^lr^o^.p -IfS^^^a^ce^Sth-Ihl^TcI^^^^ 

mar. they may be brusl^d with a stiff fiber brush to ^i^ ^tLles. 



SIM^Y 



You have learned about the types of bricks, their ^ the mixine of 
mortar and the details of some of the procedures and t^Ws l^i^rk 
You probably found that they are not extrenely difficult iSSfToS 
require careful study and forethought^ST^eft of pSe! '"^^ ^° 
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BUTTERING ROWLOCK OR SOI DIER BRICK COMPLETELY BUTTERED BRICK 



Figure 28. How to Butter a Rowlock or Soldier Brick 




FLUSH MORTAR JOINT WEATHER MORTAR JOINT 




RAKED MORTAR JOINT CONCAVE MORTAR JOINT 




V MORTAR JOINT 
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Figure 29. Types of Mortar Joints 
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Bricklaying is an art all by itself. Determining bond, laying 
comers, leveling, pluriblng, spacing the stretchers all become critical 
v*»en erect Jig a brick wall. Caisiderable practice is necessary to perform 
all these flections skillfully. Even after erecting the wall, the mason's 
job is not finished. The mason nust clean the mortar stains and repair 
any cracks in the masonry surface. 

QUESTIONS 

1. Name the type of brick or the use of the brick described here: 

a. A brick 2%" X A%" X 9 inches 

b. A brick cut in half across the 3 3/4" face 

c. A brick 2% X 3 3/4 X 8 inches 

d. A brick that weight 4% pounds 

2. ^^tch igie following by placing the letter of the Colutm B item beside 
the number of ColLim A item or items that most nearly describes it 

Each element in Colum B may be used once, nore than once, or not at all, 

Colmn A Colutm B 

1. Face a. Jfede of portland cemant and 

sand ' 
- ^' Pressed b. Used to line furnaces 



3. Fire c. Used In walls exposed to 

weather 

J*. Glazed d. Brick used for both front 

. brick and back brick 

_p. Imitation e. Mare unifonn and used where 

^ ^ square comers are desired 

b. Ccranon f . Used in hallways of hospitals 



3, A brick should not overlap another brick less than 

^' . ,, ■■ can be applied to the framework of new or old 

buildings^ 

5. What are the five basic structural bond? 

6. What is used to support the brickwork over a window? 

7. Vliat is laying out the first tier or course of brick without mortar, 
the length of the wall called^ 
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8. \hat is a le&d? 

9. What is used to check the height of each course of brick? 

10. Mortar is a combination of 



16. 



11. After throwing the mortar, v^t mist be done before setting the brick? 

12. What are the sizes of the mortar joints nest used in brickwork? 

13. Bijick are laid tiglit against the line. iVue or False? 

14. Tags of mortar are removed from the brick with a 

15. A brick wall is usually laid one course at a time from leads towards 
the center. True or False? 



Vhen the distance is long between the comers, what can be used to 
support the line? 



17. bfatch the following by placing the letter of the Colum B item beside 
the number of the Column A item or items that nost nearly describe it. 
Each element in Column B may be used once, nore than once, or not at 
all . 

Colum A Colurm B 

^1- Made by pressing a. Flat or flush joint 

mortar with a round b. Ifeather nwrtar joint 

rod-shaped tool. c. Concave men: tar joint 

2- Made with a flat d. 'V nortar joint 

jointer. e. Faked Mar tar joint 
3. Made with a trowel 



held at a straight 
angle. 
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MAINIENANCE AND REPAIR OF mSOtm STRUCTURES 

OBJECTIVE 

^ Using information and materials provided, inspect, clean and repair 
joints axid cracks in a masonry surface. Instructor assistance may be 
provided for most parts of the task. 

Using information and materials provided, apply danpproofing and 
waterproofing materials to masonry structxjres. The surface nust be 75% 
covered. Instructor assistance may be provided for most parts of the task, 

INTRODUCTION 

I 

Planned preventive maintenance calls for crews of skilled individuals 
who can find defects and fix them. The job of the mason, on such a crew 
IS to conpletely Inspect, install replacements, and make repairs on 
concrete block, cinder block, brick, concrete, and other tApes of masonry 
v»lls, chlimeys, foundations, walks, floors and like stn^ctures. Also, 
me mason nust be able to repair and replace defective tile plaster 
firebrxck, cast material, fixe clay, mortar and other similar materials, 
mjor repairs beyond the scope of preventive maintenance and defects involving 
skills other than mascnry are reported to the proper supervisor or other 
designated authority within the organization. | 

INEOFMATION ^ 

Read and study Chapter i, "Cleaning New Masonry", pages 127-128 
Oiapter 9, "Efanpproofing Basement Walls", pages 134-135 in textbook ' 
^y^"^ Mascnry. and the following information in your study euide and answer 
the questions. ^ 

BRICKWORK MAINIENANCE 

After you ccraplete any bricklaying project, regardless of how careful 
you have been, there will be mortar stains on the bricks. When the wall 
has been in use several years, it is also often necessary to repair cracks 
and repoint the mortar. Sometimes a brick wall requires the surface to be 
cleaned to remove efflorescence. 

Brickwork maintenance is very limii^d. It consists chiefly of cleaning 
the brick, removing the efflorescence and repointii^ the mortar joints. 

Removing Efflorescence. Efflorescence is a white power or crystallir.a- 
tlm depos. ted on the surface of bricksvK>rk and is the result of water carryine 
water-soluble salts. Hiese salts are usually prominent In the mortar or 
plaster tosed on a brick wall. 
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,j , Since moisture is necessary to carry soluble saltc to the surface of 
brides, efflorescence is tlie evidence of faulty construction. Wet walls 
Sr^L^ g*i?f5^^ flashd^s. gutters, d^spouts. copings or 
^S^^ Sii^ and separated mortar joints. Repairs shoull be accomplished 
before you remove efflorescence or it will re-occur. To rencve the 
efflorescence, scrxib the wall with water and a stiff brush. 

Reporting Martar Joints. Bricks walls exposed to the weather for 
many years may need the joints repointed to inprtxve their apoearance and 
^? them^^tertl^ht. Ihe orlg^rial mDrta?Lars aESy d^^SS ejects 
of raiii, wind, lieat and freezir^ weather. 

« c>,o3II®«k5^^5 ^ repolnting mortar joints is to inspect them. Use 

^° f^^*^ ^ If it is soS and crunblll 

T^Li ^^J^^""^- ^ ^^"^^ visually check for eroded a?eas 

Z^^L^'^i penetrate and cause a leak or damage the brickwork. The 
^ J° ""l^ out the old n»rtar in the joints to a depth of at 
iSff. iL^^' ^sen the mortar with a thin chisel or scraping tool 
^SS^J^^^^vf^^^^"^?^^'^^^ with a stiff brush. A j^^ft^'of 

? S?^ ^ clean the joint, if water is used to cS^ 
the joints, no further wetting is required. * 

««i ^^L?* joints with water and a brush, if not done previously then 
^ly mortar tp the joint with a tuck point trowel having a blade sligSlv 
narrower than the width of the joint. Before the mortaTsets^l^iSt it ^ 
with the pointing tool to produce the finish you desire. Hiis step is 
^.liSJ^^J/ because the pointing tool will help force the mortar into 
25 ^mS2 completely fills the cavity md sticks to the oldmSrtar 

S ^toal'bS^S.'^'"''^ should be mi^ to n^tch the nx^rtar In 

r^rr^ JS^IS?^ ?^ Cleaning Brick. The wall most be allowed to set up and 
cure before cleaning. Soap, aninonia and detergents are used to remove dirt 

S .^""^^ a solution of hydS^^S 

or nurlatic acid ml^ with water. The ratio of the mix is lO-lOOoSts of 

bS?Hi^rLf?^^^^if^-. °^ phosphoric acid can aXso L^^^""^ °^ 

but the ratixJ of the mix is 5:1 (5 parts of water to 1 part acid). 

^fJ^l^L ^?S!Lf^i*^ ^ ^ reacts violently when 

S^il,?^' ^5°^^°^^ ^ ^ bricks with water before clea^ 

to prevent the mortar stains from being drawn into the pores of the bricks. 

^a^i^ ^ ^ wear protective clothing, such as gloves, coveralls, and 
Wlying the acid solutl^. Apply the aLisi with a ioS- 

Scrub an area of 15 to 20 squarr^e? ^th«i 
tamediat^y w^h the area with clear water to prevent acid from damaging^ 
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BLOCK MAINIEtWJCE AND REPAIR 



Maintenance of concrete block and Cxay tile surfaces consist mainly 
of cleaning, filling mortar joints, and patching holes. Occasionally, 
you may be required to replace a block or a group of blocks • 

Cleaning Block and Tile, Mortar iwhich adlieres to blocks and tile 
during the laying process should be removed before it hardens, Hai^dened, 
embedded mortar is very difficult to remove and paint cannot be depended 
upon to hide smears, so take particular care to prevent smearing nwrtar 
onto the surface of the blocks. 

Do not uae acid to remove smears or mortar droppings from concrete 
blocks. Mortar droppings that stick to the block should be removed with a 
trowel and rubbed xd.th a small piece of concrete block (broken) . Use a 
stiff -bristled brush to complete the job. This should remove practically 
all of the spot. 

Filling Mortar Joints. Fill mortar joints that require it, in the 
sane manner that you repaired joints In the brickwork. Use a small trovcel 
and place fresh mortar In between the blocks. Retool the joint and brush 
the blocks clean. 

Patching Holes. Holes made In blocks can be patched by removing 
damaged concrete and under cutting if possible. Wet the block and apply 
fresn mortar to fill the hole. Occasional dampening of the liole may be 
necessary to prevent the fresh mortar from shrinking away from the block. 
After the mortar dries, rub the excess mortar from the face of the block 
with a broken piece of block and finish by brushing. 

WATERPROOFING AND DAMPPRDOFINS 

Water which passes through masonry walls does not usually enter 
through the masonry or tlie mortar, but through cracks between the mortar 
and the masonry. These cradcs are sometimes formed because the bond 
betv^een the masonry and the mortar is poor. Concrete block are, however, 
somev^t of an exception, they do allow some water to pass through due to 
the block being sendLporous, 

To waterproof or darapproof a basement wall, the most coamon methods 
are the use hot tar, menteranes, cement plaster, aiui the tile drain method. 
All of these methods can be xxsed with each other for better waterproofing. 

Hot Tar. This is tfbe simplest method. It consists of applyii^g hot 
tar or asphaltun to the outside surfaces below ground. Ppply it liberally 
with a mop or heavy brush. This method can be used v^iere there is a limited 
amount of waterfall or v^re drainage is excellent. 

Membrane . This method is used where excessive danpness occurs , and 
consists of applying hot tar or asphaltum with tWD or more layers of membrane 
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BEST COPY AVAILABLE 



(felt, roofing material, or plastic paper). Figure 30 illustrates this 
method. Note that the joint where the wall attaches to the footing 
is filled with ccxicrete to form a slope, allowing tt^ moisture to drain 
away from the footing. 

Cement Plaster or Parglng. This method is an effective way to 
construct a watertight wall . It consists of applying a 1 inch coat of 
cement plaster to the exterior surface of the masonry wall to extend 6 inches 
above the finished ground line down to extend over the top of t±ie fiooting 
as illustrated in Figures 31 and 32. . 

Tile Drain. This method, as showa In Figure 33, is normally used 
where danpness is a big problem and in high rainfall areas. The walls 
should also be treated usli^ the menlirane method. 

Lay clay or concrete tile, or perforated plastic pipe, around the 
footing with a gravel or cinder fill covering. The fill material allows 
the v«ter to flow directly into the tile or pipe where it collects and 
drains off to sane point away from the wall where it can do no harm. 

I'lasonry walls above the ground are normally waterproofed or dampproofed 
with waterproof paint or a silicone sealer. These paints or sealers are 
normally applied with a wide paint brush, a paint roller, or by spraying 
and following the manufacturer's directions. Masonry to which portland 
canent paint is to be applied mist age for at least 30 days before it 
is applied. These paints and sealers must have a conplete coverage if 
they &re to be iffective, waterproof or danopproof a masonry wall. • 

The repair and reconditioning of masonry units can be prevented from 
becoi.i1ng a big and expensive operation, accanpanied by extensive shutdowns, 
through a scheduling program of preventive maintenance. Initially, 
good building construction resulting from correct and proper handling, 
proportioning, mixing, placing, finishing, and laying of cementitious 
products and masonry xaiits will do much to reduce the necessity for 
the repair of concrete and masonry work later on. Defective buildiag 
construction, as well as defective concrete and masonry materials manselves 
are responsible for a high requlranent for repairing and reconditiaiing 
masonry constructed units. 
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CCMCNT PLASTER SLOPE 



Figure 30. Waterproofing Membrane Method 



Figure 31, Waterproofing 
Plaster Method 




WHEN TILE DRAIN IS OMITTED, THE 
DRAIN IS CALLED A FRENCH DRAIN 



Figure 33. Tile Drain Method 
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QUESTIONS 

1. What is used to clean masonry walls? 



2. What is the reccnmsnded msthod of repair for a hole in a concrete 
block wall? 



3. In repolntir^ of brick and block construction, the ininiinm depth of 
mortar removal from a mortar joint is 



4. Why is it necessary to remo\^ mortar stains from brick work? 



5. What is used to remove mortar from joints that are to be repaired? 



6. What is the final step in repairing a brick vral 



1 ^ 



7. What tool is used to finish brick and block joints? 



8. Match the following by placing the letter of the Colurm B item beside the 
number of the Colum A item or items that most nearly describe it Each 
element in Colunn B may be used once, more than once, or not at all. 

Col^ A Colunn B 

Cleaning brick a. Wiet the bricks prior to 

this operaticai 



2. Removing efflorescence b. Use water and a stiff brush 

3. Fepointing mortar joints c. Add 10 percent rauiriatic acid 

to water 
d. Depends on the individual's 
taste . 

^^4 \ 
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' 3770 Technical Training Group WB J3ABR5523i 000-II-l-Pl 

Sheppard Air Force Base, Texas May 1983 

CUTTING MASONRY MATERIAL 

OBJECTIVE 

Using masonry tools and equipment provided and exercising safety 
precautions, cut and shape bricks and block to sizes and shapes spe- 
cified. Instructor assistance may be provided for most parts of the 
task. 

EQUIPMENT BASIS OF ISSUE 

SG J3ABR55231 000-.II-.1 1/student 

WB J3ABR55231 000-II-l-Pl 1/student 

Masonry saw 1/8 students 

Brick hammer 1/student 

Brick trowel 1/student 

Brick and block 1/student 

Safety goggles 1/student 

Mission I 

PROCEDURE 

Using masonry tools and equipment provided and exercising safety 
precautions, cut and shape bricks and block to sizes and shapes spec- 
ified. Instructor assistance may be provided for most parts of the 
task. 

Using the Masonry Saw 

You will use the masonry saw to cut the following masonry mater- 
ials : 

1. Brick • cut a 3/4 bat brick and a 1/2 bat. 

2. Blocks - cut a 3/4 block and a half block. 
Safety Precautions 

1. Remove all jewelry, 

2. Keep hands away from all moving parts. 

3. Keep the work area free from debris. 

4. Wear goggles while operating the saw. 
Preoperational Check 

1. Check equipment for proper lubrication. 
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2. Make sure the saw blade is tight. 

3- Check the water supply. 

4- Make sure that all movable parts are free to move, 

5- Check the electrical powerline. 
Operational Procedures 

1. Measure and mark the material to be cut • 

2. Place the material on the saw. 

3. Doublecheck the safety precautions - goggles, handc . and debris 

4. Turn on the water. 

5. Start the motor. 

6. Slowly move the blade into the material. 

NOTE: The blade should cut at its own speed. With a little 

experience you will learn how fast to cut various mater- 
ials • 

7. After completing the cut, turn off the motor. 

8. Stop the waterflow. 

9. After the blade stops, remove and inspect the cut material. 

10. Repeat the procedures until you have completed all of your 
required cuts. 

Brick Hammer 

NOTE: Wear goggles while performing this project. 

1, Procure a brick hammer and cut a 1/2 bat. 

NOTE: Hold the brick in your hand while cutting. 

CAUTION: Direct the hammer so that the wasted pieces of the 
brick will be knocked away from your body. 

2. Use a brick hammer and cut a half block and trim the ears off 
one end. 

NOTE: The concrete block must be setting solidly on a base dur- 
ing the cutting. 

o 

ERIC 



Brick Set and Hammer 



NOTE: Wear goggles V7hile performing this project, 

1. Procure a hammer and a brick set and cut the following building 
materials . 

a. Brick - cut a 1/2 bat and a 3/4 bat. 

b. Block - cut a half block. 

USING A SET. A brick set may be used to cut a block and brick square 
across or at specified angles. The brick set is placed on the brick 
with the beveled edge oZ the tool toward the portion of the brick be- 
ing cut off. When the set is placed in the correct position, it is 
struck with a brick hammer. Marking and cue ting the brick and block 
on all' four sides obtains smoother cut edges. 



Brick Trowel 

NOTE: Wear goggles while performing the project. 

1. Procure a brick trowel and cut a 3/4 brick bat and a 1/2 brick 
bat . 

2. Clean up the area. 

3. Return all tools and equipment to the storage area. 

USING A TROWEL. The trowel is sometimes used instead of the brick 
set to cut brick. It is used to make square cuts of common br^-ck or 
block. The trowel and the brick must be held in certain positions to 
successfully cut the brick. 




Cutting Brick with a Brick Set 




Cutting Brick with a Trowel 
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WB J3ABR55231 000-II-2-P1 
LAYING OUT A SITE FOR A CONCRETE BLOCK PROJECT 

OBJECTIVE 

Using instructions, tools, and materials, lay out a site for a 
concrete block project. The site must be ready for construction of 
a concrete block corner. Instructor assistance may be provided for 
most parts of the task. 

EQUIPMENT BASIS OF ISSUE 

SG J3ABR55231 000-II-2 1/student 

WB J3ABR55231 000-II-2-P1 1/student 

50-toot steel tape 1/4 students 

6-foot ruler 1/student 

MISSION I 

PROCEDURE 

Using ins tiruct ions , tools, and materials, lay out a site for a 
concrete block project. The site must be ready for construction of 
a concrete block comer. Instructor assistance may be provided for 
most parts of the task. 

1. Obtain the necessary hand toolsi. 

2* Go to the area assigned by the instructor. 

3. Locate the corners, 

4. Chalkline the wall line. 

5. Chase out the bond - keep in mind modular designing. 

6. Mark the head joints on the concrete. 
Prepare a Story Pole 

1. Select a straight lX4-inch board. 

2. Cut the selected board 54-inches long. 

3. Select a modular rule. 

4. Lay out the number of courses to equal 4 feet. 

5. Lay out for a window sill at 36 inches. 

6. Place an arrow to indicate the top of the story pole. 

7. Keep this story pole; you will need it later. 
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WB J3ABR55231 OOO-II-2-P^ 
CONSTRUCTING A CONCRETE BLOCK PROJECT 



OBJECTIVE 



Working as a member of a team, and using masonry tools and con- 
crete blocks, prepare mortar and construct a corner for a masonry 
project. The finished work must be within 1/4 inch of proper height 
and 1/4 inch of plumb. Instructor assistance may be provided on most 
parts of the task. 

Working as a member of a team, and using tools and equipment pro- 
vided, construct a block wall for a masonry project. The finished 
work must be within 1/4 inch of proper height and 1/4 inch of plumb. 
Instructor assistance may be provided for most parts of the task. 

EQUIPMENT BASIS OF ISSUE 



SG J3ABR55231 000-II-2 1/student 

WB J3ABR55231 000-II-2-P2 1/student 

Concrete block 1/student 

Mortar mixer 1/12 students 

Mixing box 1/12 students 

Wheelbarrow 1/4 students 

Hand tools 1/2 students 

Hoe and shovel 1/4 students 

MISSION I 



PROCEDURE 



Working as a member of a team, and using masonry tools and con- 
crete blocks, prepare mortar and construct a corner for a masonry 
project. The finished work must be within 1/4 inch of proper height 
and 1/4 inch of plxjmb. Instructor assistance may be provided on most 
parts of the task. 

Building a Concrete Block Corner 

NOTE: Build the comer six courses high. Use 8-inch block and 
strike the joints on the inside and outside. 




Correct Numerical Order of Laying Up the Corner 
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The steps to follow when erecting a concrete block or structural 
• tile wall are outlined below. Follow the step-by-step procedure as 
outlined. At any time any of the steps are not clearly understood, 
be sure to check with an instructor before proceeding, 

1- Mix the mortar, 

2, Spread mortar for the corner unit, 

NOTE: Be certain that the mortar is properly mixed before 
spreading, 

3, Lay the first comer block, (Make certain that this block is in 
the same position as when the bond was laid out.) 

4, Level the first corner block, (Test height) 

5, Spread mortar for the second block. 

6, Butter the end of the stretcher block. 

7, Lay the stretcher block, 

8, Level the stretcher. 

9, Spread mortar for the second stretcher block, 

10, Lay the stretcher block, 

11, Level the lead. 

12, Straightedge the lead, 

13, Lay the other side of the first course. Follow the same proce- 
dures for the first side, 

14, Square the comer. 

15, Swipe on the mortar for the second course, 

16, Lay the corner block in the second course. 

17, Level the corner block in the second course, 

18, Plumb the corner block, 

19, Adjust the corner block. (Test height) 

20, Lay the remaining stretchers, 

21, Level the second course, 

22, Pltamb the second course. 

23, Straightedge the second course, ^ p. ^ 
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24. Test height of the second course. 

25. Lay the remaining courses following the same procedures. 
26* Strike the joints and touch up as necessary. 

27. Clean and store the tools. 

The following pictorial sequence will aid you in learning to lay 
concrete blocks : 





1. Chasing Out the Bond 



2, Spread and Furrow the Mortar 
Bed 




I j^iin ^T'l " ' ^ — — 



3. Butter the Ears 




4. Blocks Buttered for Vertical 
Joints 
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5. Positioning the Blocks 




6. Vertical Joints 

£53 
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MISSION II 

PROCEDURE 

Working as a member of a team, and using tools and equipment pro- 
vided, construct a block wall for a masonry project. The finished 
work must be within 1/4 inch of proper height and 1/4 inch of plumb. 
Instructor assistance amy be provided for most parts of the task. 

Constructing a Block Wall 

NOTE: The four corners of the building have been completed. The next 
step is to build the walls. If the four corners have been prop- 
erly constructed, building the walls is a simple matter. 

Erecting the First Wall Section 

1. Install the line. Have the line checked by your instructor be- 
fore proceeding. 

2. Fill in the first course stretchers. 

a. Spread the mortar. 

b. Butter the end of each stretcher block. 

c. Set the stretcher block. 

d. Butter both ends of the closure block. 

NOTE: Be sure the blocks are laid accurately paying attention to the 
head joint markings and the chalkline established for the wall 
line . 

3. Raise the line as necessary. 

4. Fill in the remaining stretcher courses. 

NOTE: Have your instructor check each completed course. 

5. Strike the mortar joints. 

6. Erect the remaining walls following steps 1 thru 5. 
Cleaning Tools and Area 

1. If the block work is not semi-permanent , dismantle the block, 
clean and restack. 

2. Clean handtools . 

3. Place all tools in proper storage area. 

4. Wash down the area around the wall. 
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WB J3ABR55231 000-II-3-P1 
LAYING OUT A BRICK PROJECT 



OBJECTIVE 



Working as a member of a team, and using tools and materials pro- 
vided, layout a site for a brick project. Site must be ready for con- 
struction of brick corners. Instructor assistance may be provided for 
most parts of the project. 



EQUIPMENT 

SG J3ABR55231 000-11-3 
WB J3ABR55231 000-II-3-P1 
50-foot steel tape 
6-foot ruler 



PROCEDURE 



BASIS OF ISSUE 

1/ student 
1/ student 
1/ student 
1/ student 



MISSION I 



Working as a member of a team, and using tools and materials pro- 
vided, layout a site for a brick project. Site must be ready for con- 
struction of brick corners. Instructor assistance may be provided for 
most parts of the project. 



Lay Out a Brick Wall 

1. Procure the tools you will need to lay out a brick wail 
tools required. 



Name the 



2. Go to the area assigned by the instructor. 

3- Select the type of brick to be used. The brick selected is 



4. Determine the type of bond to be used. 

5. Prepare the foundation. 

a. Sweep the area. 

b. Wash the area with water, if necessary. 

6. Measure and mark the corner locations. 
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7. Take diagonal measurements to insure that the foundation is square, 

8- Measure and mark the window and door openings given to you by the 
instructor • 

9- Chase the bond around the complete foundation, 

10. Adjust the head joint to work out an even number of whole or half 
bricks . 

11. Position' the mortar tables, 

12. Stock the work area with brick. 
Prepare Story Pole 

1. Select a straight lx4-inch board. 

2. Cut the selected board 48- inches long. 

3. Select a course counter ruler with a #6 joint measurement. 

4. Lay out the stretcher courses. 

5. Lay out window sill height. 

6. Place an arrow to indicate the top of the story pole, 

7. Keep this story pole; you will need it later. 
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WB J3ABR55231 000-II-3-P2 



CONSTRUCTING A BRICK PROJECT 



OBJECTIVE 

Working as a team member, and using tools and comiiion bricks pro- 
vided, construct a corner for a brick project. The finished work must 
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor 
assistance may be provided for most parts of the task. 

Working as a team member, and using tools and materials provided, 
construct a brick wall for a masonry project. The finished wall must 
be within 1/4 inch of proper height and 1/4 inch of plxomb. Instructor 
assistance may be provided for most parts of the task. 



EQUIPMENT 

SG J3ABR55231 000-II-3 

WB J3ABR55231 000-II-3-P2 

Mixing box 

Wheelbarrow 

Hand tools 

Mortar mixer 

Hoe and shovel 

Brick 



BASIS OF ISSUE 

1/ student 
1/ student 
1/12 students 
1/4 students 
1/2 students 
1/12 students 
1/4 studfents 
1/ student 



MISSION I 



PROCEDURE 



Working as a team member, and using tools and common bricks pro-- 
vided, construct a corner for a brick project. The finished work must 
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor 
assistance may be provided for most parts of the task. 

Building a Brick Corner 

NOTE: Build the corner 12 courses high. Use a common brick set to 

#6 on a course counter and strike the joints both on the inside 
and outside. 




EKLC 



Correct numerical order of laying up the corner 

258 



Follow the outlined step~by-step procedures below. At any time any 
.of the steps are not clearly understood, be sure to check with an in- 
structor before proceeding. 

1- Mix mortar, 

2, Spread and riffle the mortar for the comer lead on the first side. 

3, Position the comer brick, 

4, Butter the head joints and lay the remaining brick for the first 
side • 

5, Level t plumb, and align the first course. 

6, Repeat step 2 through 5 for the opposite side of the corner lead, 

?• Check the bricks for levelness, plumb, straightness , and uniform 
joint spacing, 

8, Check the comer for squareness, 

9, Lay the remaining courses as per steps 2 through 7, 

10, Strike the joints and touch up as necessary, 

11, Clean and store the tools, 

MISSION II 

PROCEDURE 

. VJorking as a team member, and using tools and materials provided, 
construct a brick wall for a masonry project. The finished wall must 
be within 1/4 inch of proper height and 1/4 inch of plumb. Instructor 
assistance may be provided for most parts of the task. 

Constructing a Brick Wall 

NOTE: The four comers of the building have been completed. The next 
step is to build the walls. It the four corners have been cor- 
rectly constructed, building the walls is a simple matter. 

Erecting the First Wall Section 

1, Install the line. Have the line checked by your instructor before 
proceeding . 

2 Fill in the first course stretchers. 

a. Spread and riffle the mortar, 

b. Butter the end of each brick to be set 

c. Set the brick to the line. 
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d. Butter both ends of the closure orick. 

NOTE: Be sure the brick are laid accurately paying attention to the 
head joint markings and the chalkline established for the wall 
line, 

3. Raise the line as necessary. 

4. Fill in the remaining stretcher courses, 

NOTE: Have your instructor check each completed course. 

5. Strike the mortar joints. 

6. Erect the remaining walls following steps 1 through 5. 
Cleaning Tools and Area 

1. If the brick work is not semi-permanent , dismantle the brick, 
clean and res tack. 

2, Clean hand tools. 

3, Place all tools in proper storage area. 

4. Wash down the area arouad the wall. 
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WB J3ABR55231 000-II-4-PI 



INSPECTING, CLEANING, AND REPAIRING MASONRY SURFACES 
OBJECTIVE 

Using information and materials provided, inspect, clean, and re- 
pair joints and cracks in a masonry surface. Instructor assistance 
may be provided for most parts of the task. 

EQUIPMENT BASIS OF ISSUE 

SG J3ABR55231 000-II-4 1/student 

WB J3ABR55231 000-II-4-P1 1/student 

Wheelbarrow 1/4 students 

Hand tools 1/2 students 

MISSION I 

PROCEDURE 

Using information and materials provided, inspect, clean, and re- 
pair joints and cracks in a masonry surface. Instructor assistance 
may be provided for most parts of the task. 

1. Inspect a masonry wall. 

a. What caused this damage? ^ 



b. What is the best method of repair? 



2. Use a hammer and chisel to remove the old mortar from the damaged 
area . 

3. Mix mortar to match zhe existing wall. 

4. Wet the mortar joint. What is the purpose of this step? 



5. Replace the mortar using a tuck point trowel. 

6. finish the joint to appear uniform with the surrounding joints. 

7. After the mortar has had ti-\ to set, brush the excess mortar 
from the face of the bricks. 

8. Clean and place the tools in their proper storage area. 

NOTE: The instructor will provide necessary instructions concerning 
finished project. Some wallj will be left standing and others 
will be disassembled and block or bricks cleaned and stacked 
in the storage area. 
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WB J3ABR55231 000-II-4«P2 
APPLYING WATERPROOFING AND DAMPPROOFING MATERIALS 



OBJECTIVE 



Using information and materials provided, apply dampproofing and 
waterproofing materials to masonry structures. The surface must be 
757o covered. Instructor assistance may be provided for most parts 
of the task. 



EQUIPMENT 

SG J3ABR55231 000-II-4 
WB J3ABR55231 000-II-4-P2 
Brush 

Waterproofing materials 



PROCEDURE 



BASIS OF ISSUE 

1/ student 
1/ student 
1/ student 
1/12 students 



MISSION I 



Using information and materials provided, apply dampproofing and 
waterproofing materials to masonry structures . The surface must bi^ 
757q covered. Instructor assistance may be provided for most parts 
of the task, 

1. Inspect the area to be waterproofed. 

2. Where would you normally expect to find waterproofing materials 
applied? 

3. Clean the area to be treated. 

4. Prepare the dampproofing material. 

5. Brush or roll-on the dampproofing materials. 

6. Check the completed work. 

NOTE: To be effective the complete surface must be covered with no 
voids . 

7. Waterproofing materials are very difficult to remove from hands 
and clothing. Therefore, you should wear protective clothing and 
gloves when applying this material. 



2G 



16 



sum GUIDES 

J3ABR55231 OOO-III-l thru 5 



TECHNICAL TBAINIt« 



Masonry Specialist 



PLASTER, STUCCO, AND TIUE 



May 1983 




USAF IECW'n:CAL TRAINING SCHOOL 
3770 Technical Training Group 
Sheppard Air Force Base, Texas 76311 



Destgied for AlC Course Use 
DO NOT USE ON THE JOB 

263 

"'O'"'.'"* "* OMou«T«» ATC romu au. may w. 922. NOV •* amo ks^mav 71, stamdaro covirsniet 

ERjC 



TABLE OF OONIENTS 
Study Guides J3ABR55231 000- 



Nunbar Title Page 

III-l Vulnerabilities of AFSC 552X1 to OPSEX: 1 

Violations 

III-2 Civil Engineering Organization 4 

III-3 /flying Plaster and Stucco 20 

III-4 Publications 44 

III-5 Installing Wall and Floor Tile 50 



Supersedes SGs J3ABUb5231 OvlO-III-l thru 3, Novenijer 1981 

i 

264 

o 

ERIC 



3770 Tedmical Training Group 
Stieppard Air Force Base. Texas 



SG J3ABR55231 OOO-III-l 
May 1983 



VULlOABILmES OF AFSC 552X1 TO OPSEC VIOLATIONS 

OBJECTIVE 

Giveri a list of operational activities related to AFSC 552X1, select 
the activities indicating OPSEC vaLnerabilities for AFSC 552X1. 

INTRDDUCnCN TO OOPSEC 

Since t±e beginning of otcc military existence, security has played an 
i^x3rtant role in the defense of this nation. History oftentines has shown 
that wars vrere vron or lost because of the capability of one side to secure 
secret information cn the strategy, or information on top secret equipment 
of the other side. ^ 

Operaticns Security (OPSEC) can be compared to a puzzle or problan for 
hostile forces. It's like any problem that needs to be solved, the ncre 
aspects of a problem you can identify, the better the chance is of solving it 
^^^^l therefore, the less facts you can gather, the less likely you 
will be able to cane up with a sound answer. So goes it with security, the 
enany s problem is to find out what our moves will be, our problem is to 
prevent them from attaining it. OPSEC is set out to prevent any unauthsrized 
release of information pertaining to the location or nrrvenssnt of military 
forces or equipment in addition to the function, capabilities aad existence 
of these forces or operations. 

ASSIOffiNT 

Day 16 - Read and study the following information for directed study, 
and answer the questions in WB J3ABR55231 OOO-III-l-Pl. 

Origin of OPSEC 

The first Air Force OPSEC progran was developed to deal with the problems 
presented by the eneny's activities in Southeast />sia operations. OPSEC was 
designed to prevent the enemy from gaining prior knowledge of our operations . 

Definition 

O^ratlxxia Security (OPSEC) . The protection of operations through the 
ixientiflx:atiban and subseqioent elimination or control of intelligence indicators 
susceptible -to. hostile exploitation. 

Purpose of OPSEC 

The purpose of OPSEC is to insure security of military operations during 
tile planning, execution and after-action phases. This is accomplished by denying 
the eneniy information which they could xtse to decrease our effectiveness or 
cause an operation to fail. Operations Security Survey is a HEtHod used to 
evaluate the protection afforded a given operation. 

L 

265 



ERIC 



Security Threats 



Threats to tha security of the Air Force are classified into four types. 
These are sabotage, espionage, subversion, and attack, 

SABOEAGE. Sabotage is any act designed to hinder Armed Forces operations. 
Placing sugar In the gas tank of an Air Force vehicle is just as rruch as is 
boo±>ihg a missile site, 

ESPIONAGE. Espionage is the act of one nation spying on another, 

SUBVERSION. Subversion is tha act of overthrowing or working to overthrow 
a govemmait. Also, it is a deliberate attecnpt to interfere with or inpair 
the loyalty, morale, or discipline of any men4>er of tiie Aacmed Forces, 

ATTACK, Attack is an offensive actixxi by an eneny group or force, 
desigipd to obstruct or delay the misslm of an installatior., 

PRUlECTiCN OF OaPERATIONS 

Not all security violations are readily recognizable. Ihe potential 
eneaxy may gain nuch moxre information by observing and analyzing military 
activities . Vliat is this information ^^lich he can use? By gathering and 
assembling bits and pieces of intelligence data, he has the capability of 
obtaining information on: 

• an increase or decrease in the volime of message traffic. 

• submissions of classified or unclassified reports to specific \inits 
and CGOixHnd levels, 

• special briefings, meetings, and cccmand directives or policies. 

• logistic build-up or positioning of sqpport activities, 

• starting dates of military operations, nicknases, and delivery 
deadlines* 

• in-*oGDmissim or out-of -comnt ssion rates of the defensive and 
offensive aircraft or missiles, 

Vlhat can you do to help? Remaober that no matter how small or irrelevant 
a piece of infocmation may seem, you know that a puzzle is made \jtp of small 
pieces. Since you will be performing masonry functions all over the base, you 
will be in OQCitact wLtii classified information about equipooent, policies and 
personnel. Even if you are not the cxie violating a security precaution, it is 
still your responsibility to insure it's not done in your presence without 
attenpting to stop it, B^ort any suspected or known violations to your 
st;)ervisor, cannander or securi^ forces, VH.thout your tireless and continuous 
vigilant effort to support the GPSCC program, the enaxnr will be able to get any 
if not all the pieces he needs to get his puzzle asseccbled. 

2 
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Security and You 



* 
* 



All meodsers of the Anned Forces, man or woman, and every civilian enqjloyee 
of the U.S. govemnent are potential targets for espionage because each possesses 
access to littormation of scne value for fixture purposes, such as a base telephone 
directory- or a map of a ndssiie site. As a general rule, you should not talk 
abotjt the activities that occur on or off base. A small bit of infornatioa could 
lead to a disaster or even death. Ihis does not Incliode talking with your 
sqpervisor about construction plans for a specific area such as a weapons storage 
area or a new conmand post. It does precltjde you from talklrg with your next 
door neighbor about it though. 

SiniAriONS YOU SHCXILD BEPCKT. It is your responsibility as a manber of the 
Air Force to report situatlxjns involving possible or actual security violaticffis 
situations you should report without delay. AF Regulation 205-57 states you 
are i^equlxed to notify your Conmander of the Air Force Office of Special 
Investigations (APOSI). 

* Any Incident In which you are asked for defense information by 
any unauthorized person, regardless of that person's nationality. 

* Any action by Individuals, organizations, or foreign governnents 
\Aiich you believe may be contrary to the Interests of the U.S. Air 
Force and/or our Government, 

Any actual or attempted act of sabotage. 

Any attempt to solicit Inforroation that could be of Intelligence 
value. 

* Any Incident In v*iich you or your dependents are contacted by a 
citizen of a country that is hostile to our country, regardless of 
v*iether or not defense information or classified informtion was 
discussed. 

ACTION YCU SHOULD TAKE. If you ever have reason to believe that an act of 
sabotage, espionage, subversion, attack, or threat is belr^ nade on the 
Presixlent's life or that you are a target for attarpted espionage, you are 
required by AFR 205-57 to notify your Ccnnander or the AFOSI as soon as 
possible. Do not take any action that will disturb the relationship between 
tne people that axe Involved In tba situation you are reporting. Do not discuss 
the situatixan with anyone else. The conscious or deliberate failure of any 
Air Force VDenbec or civilian government eoployee to report a situation that 
involves possible or actual security violations may be grounds for appropriate 
disclpllnaxf^~attlons. , -ft' 

SU^WARy 

C^jerations Security is the protection of operations resulting from the 
IxJentif ication and elimination or control of Intelligence inforoBtion susceptible 
to hostile exploitation. The purpose of QPSEC is to prevent tte disclosure of 
Intelligaice Information that can be used to reduce the effectiveness of militarv 
operations. 

REFERENCE 

AFR 55-30, Operations Security 
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SG J3ABR55231 000-III-2 



CIVIL ENGMEEEONG ORGANIZATION 

OBJECTIVES 

Given a chart of the CE organizational structure and a list of CE 
functions, describe the mission, organization, functions and responsibility 
of a civil engineerlDg organisation. 

Given information, identify responsibilities and procedures for security 
and accomtability of CE property. 

Given information, describe the organization of the structural /pavements 
career field. 

Using information provided, describe the duties and responsibilities 
of AFSCs 55231/51 and the requirements for career ladder progression, 

INTBCWJCnON 

You have been selected to serve ixi the Civil Engineerixig Structural career 
field. Also, you have been selected to becorae a Masonry Specialist, ^*iich is 
one of the many job specialities contaii^d in this career field, Ihis selection 
by the Air Force has opened the door for you to an interesting and profitable 
experience. This study guide will cover information on the CE organizational 
stnacture, property responsibility and accountability within CE, the organizaticn 
of the stixictural pavements career field and the duties and responsibilities 
of AFSCs 55231/51 and the requirements for career ladde r progression. 

mPORI^^ON 

BASE CIVIL ENGINEERING ORGANIZATION 

The base civil engineering organization is responsible for the purchase ^ 
construction, maintenance, and operation of the base real property facilities. 
It is responsible for such activities as construction and maintenance of buildings, 
building and maintenaice of roads and lawns, operation of xgater supply facilities, 
provision of ftce protection, and even the responsibility for the control of 
insects arKi rodents, Ihe officer ccranands the base civil engineering organizatix^n 
is the Base Civil Ek)gineer or BCE. Ihe BCE plans, stqpervises, directs, and 
coordinates the operation and maintenance of the ireal property of the base. 
Other areas under tha BCE are. the purchase and disposition, accountability and 
inventory^r-aid the design and construction of facilities- Some of the other respon- 
sibilities^df. the BCE include traffic englneeiring, utilities and services, 
structure and aircraft fire protection, recover y fr om damage or destruction from 
enemy attack or natural disasters tislng Prime BEEF fc es and the support of 
tenant organizations and facilities. 
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Figure 1 '^hows the layout of a typical base civil engineer organization, 
Ihe organization to which you will be assigned will be either a civil engineering 
grcup or a civil engineering squadron. In nost cases, assigrments are inade 
to squadrons since groups are not too c oiiuun and are found only on the larger 
bases. In any case the civil engineerirg organization is coranonly referred 
to sluoply as ^'CE'\ 

CE FUNCTIONS AND RESPONSIBILrnES 

Now let's take a closer look at the organization and theix responsibilities- 

The tj^ical base civil engineer organization chart in Figure 1 shows 
that there are seven major functional sections: Financial Management, Industrial 
Engineering, Family Housing Management, Squaircn Section and Administration, 
Fire Protection, Engineering and EtarvixOTnental Planning, and Operations. Let's 
review the main responsibilities of these seven sections • 

FU'lANCIAL MANAGEMENT. This section, slwwn at tte top left comer of Figure 1, 
serves as an advisor to the BCE. Develops, prepares, submits, and maintains the 
financial plan and budget estimates. 

INDUSTRIAL ENGINEERING. Ihis section, shown at the top left center of 
Figure 1, serves as a consultant to the BGE and staff for developing iiiprovements 
to management systems. Evaluates the quality of service provided to CE customers 
and serves as technical consultant to the BCE on real estate and real property 
matters. 

FAMILY HCXJSING >MJAGEMNT. This section, shown at the top right center of 
Figure 1, serves as a source for housing referrals (list of of z base housing 
available in the area), manages all base housing, conducts housing studies, 
and programs military housing construction. 

SqpADRON SECTION. This section, is shown at the top right coiner of 
Figure 1. You are probably already familiar with ti« dut? j of personnel in the 
squadron section because this section handles the administrative work of the CE 
organization. The administrative section receives, distributes, and dispatches 
ccDHunlcaticns for CE; pr^ares rqxnrts and correspondence, maintains correspot^-ience 
files; maintaixis the CE lli>rary; conducts special programs, drives, ar^ awards; 
and supervises the recordkeeping and preparation of reports for the cost 
reduction p rogr a m. 

The squadajon section also takes personnel actions that are given to it by 
the squadron cannander. These actions include counseling, maintaining duty rosters, 
conducting, ^nccal military, training and conmander's call, and enforcing discipline. 

FIRE PSDIECTION. This section, shown in Figure 1, administers fire protection 
programs and performs fire control services. It also inspects and tests fire 
protection and fire alarm systens, and services ground-type portable fire 
extinguishers. 

• 
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ENGINEERING AND ENVXRCtWENIAL PLANNING. This section In Figure 1, is 
staffed with architectural and professional engineers. Problems arising which 
are beyond the capability of operations and maintenance personnel are referred 
to the engineers in this sectim. Personnel of this section also review and 
develop technical provisions of contracts for real property facilities. 
Personnel of this section are also responsible for insuring that all present 
and future uses of the base do not endanger tt^ natural resources as well as 
the quality of the living and worfdng arvironnent. 

CKKATIONS. This section, shown in Figure 1, directs all work that will 
be done by each work center. To assist the Chief of Operations in directing 
t^se work centers is the Resources and Requiranents Section. This section 
ixlentifies, receives, processes, and plans work to be accoqplished by CE 
They also order, receive, and deliver materials required for job ccnpletion. 

The major vrork areas (shops) under Operations, shown in Figure 1, are 
Pavanerits and Grounds, Structures, >5echanical. Electrical, Electric Power 
Production, and Sanitation. Each of these areas may contain several work 
centers. For instance, the Structures area, where you will likely work, has 
structural (carpentry), protective coating, plurribing, masonry, metal working, 
and a stnxitural maintenance and repair team (.SMtiEU). ScmetimBS there are 
variations if there is no need for a particular activity. ' ' 

Natural Disaster aiKi Conbat Support 

"When the whistle blows, are we ready to go?" This was the question 
asked by the Director of CE Operations, HQ USAF in Decanber 1963. 

The answer was "No". Howev er, x jnder project "Prime BEEF" the answer is 
now "Yes". Project "Prime BEEF" created within the peacetime Air Force civil 
engineering force, the capability to perform direct conbat support tasks in 
support of worldwide contingency operations . The contingency operation may 
be in response to war, hostile aggression, natural disaster or catastrophe. 

The role of civil engineering has changed a lot since World Mar II. Civil 
engineering now has a direct contat support role. If you are selected to be 
a macber of one of the Base Engineer Bnergency Force teams , you must train to 
P^qpg PP^^e involved in contingency operations. In normal BCE work, you will 
be a mmfcer of a BEEF Team and be trained and prepared to go with that tean on 
very short notice. Tou, as a masonry specialist, mist know how to build field 
facilities, such as mess halls, showers, and latrines. 

In addition, you must have the know-how and have the ability to protect 
the facilities from enaiy action. Your ability to support direct combat operations 
in these waya is the only reason for you wearing a military uniform during your 
iiormal peacetime duties. 
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Prime BEEF means "Base Engineer Eineirgency Forces". This type of force 
is made up of selected airmen and officers at bases throughout the Ifcited States 
Hie personnel are mmbers of ijnits within the force called Prime BEEF teams . 
Jn the event of an enan/ attack, a natural (disaster, or an emergency work 
load, at either a stateside or an overseas base, a P^vvrh " can be n wrfe avail- 
able to supplenssnt the vrork force at the affected base. There are a number 
of Prime BEEF teams. At this time, however, you should becoae knowledgeable 
in the six major objecti-ves of the Prime BEEF program. 

Objectives of Prime BEEF. The following are the six najor objectives of 
project Prime BEEF, as takm from AFR 93-3, The Prime t^t^ Program ; 

(1) Alignnent of the civil engineering military force to perform direct 
combat si:5)port tasks in suppoiL of the Air Force mission wxrldwide. 

(2) Develop and maintain a hi^nly skilled mobile military engineering force 
capable of rapid response for direct coc±>at support of v*orldwide contingency 
operatixxis . 

(3) Insure effective tise of the civilian engineering force in meeting 
requirements generated as a result of natural disasters and in response to 
indirect coniaat support needs. 

(4) Pixividfi supplementary training as necessary to insure military personnel 
are capable of performing tasks peculiar to direct ccn±>at siqjport operations. 

(5) A balanced militairy-civilian lux providing equitable career development 
opportunities for both military and civilian personnel, 

(6) An adequate military manning to support Air Force rotation requirements . 

Opexraticn Concepts. The Prime BEEF program is structured to provide the 
following teans: BEEF C, F, RR, M, and augnentation tesBns. In addition, the 
Caitinental Iftiited States (OONUS) assigned personnel provide the military resource 
of trained personnel to satisfy Air Force contingency and rotation requiraiHnts 
on a vrorldwlde basis. 

Contingency Team (BEET-C) . This team supports unforeseen contingencies 
and special air warfuie operations, but is not attached to a specific air unit. 
There are several BEEF-C teams located throughout the Air Force. Headquarters 
USAF retains unilateral audxarity to deploy these teans, or any part of than, 
v*ienever required. These teams are normally deploj^ in TDY status usually 
for not more than 179 days. 

FlyawaJ-Team (BEEF-F).. There are also several BEEF-F unit in CONUS. They 
are attached to the Tactical Air Command (TAG) or MQitary Airlift Conmand (mc) , 
and move with and support ttioae flying units viienever they are d^loyed. Che 
^"Jportant aspect of the flyaway team is that HQ TAG or IW: may direct deployment 
of an "F" unit from another ccnmand's base on which it is a tenant. 
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Missile Teana (BEEF-M). The 'W team provides organizaticxi and depot 
level maintenance for real property installed equipment. If missiles are 
fired, these teams are available for deployment, unless the pad is to be 
rediarged. Ihere is no prescribed manning quota in this area. Tterefore 
manning for BEEF-M teams coincides with current authorizations. ' 

Rapid Runs«ay Repair Team (BEEF RR) . Ihis tean is a specialized 
engineering team capable of deployment vdthijn 72 hours to provide teiporary, 
quick repair of runways. Heavy equipment necessary to coonplete this task 
may also be deployed if necessary. 

Augmentation Tean. These teams are structured witMn specific skill 
areas; i.e., vertical constnaction, hoirizontal construction, electrical, 
mechanical, water and sanitation, etc.. The purpose of such teams is to 
provide laree skill blocks to assist or aupjnmt BEEF C or F teans or in-place 
overseas theate r teams in satisfying unique contingency reqairerents. 

..^^ttSSS?..*^ typical base civil engineering organization or CE squadron 
are "RED HORSE" squadrons. These Red Horse squadrons have the abilitv to 
repair major damage that may be inflicted upon a base, or to do heavy^ 
construction. The name, is "RED HDRSE" is an acronym. This means that the 
letters in thB name represent words. RED means "Ilapld Engineer Deployable". " 
HORSE means 'Heavy Operations Repair Squadron, Eiigineer". When you put it 
all together, RED HDRSE means "Rapid Engineer Deployable Heavy Operation 
Repair Squadron, Engi n eer". Try telling your friend the title of that unit.- 
SSirS McDonald's hanburger on a sesame seai bun. 

■RED HORSE is SO much easier for you to say. Tie title, however, explains to 
a large extent, the function of the unit. 

RED HORSE squadrcns provide heavy repair and constniction of horizontal 
and vertical base facilities when and where the requirements exceed the base 
CE s ca pabi lities and when the wrk meets the mission given to RED HORSE by 
oie D^>artment of Defense. These squadrons are formed with trained personnel 
from all major ccranands. The men are given training to make tten proficient 
in all areas of their skills. The training is necessary to neet the high 
standards required of men in RED HORSE squadrons. RED HORSE squadrons are 
capable of rapid deployment and are responsibe to tiie following: 

• Worldwide requirements as directed by Headquarters USAF. 

• USAF tactical forces deplojred in conjunction with war or the 
likely event of war. 

• Establishnent of new base facilities or the expansion and upgrading 
of -Existing base facilities. 

• Meeting recovery requirements for Air Force facilities in case of 
naturad disasters. 

• Training exercises, maneuvers, and special projects. 
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RED HGRSE also makes raajor construction alterations and additions to 
an escisting base, as would be the case vThen a runway is lengtnened, a hangar 
is built, or aircraft parking ranps and taxlways aire constructed • 

ThB BED HGE(SE squadron can wave, on to an abandoned air base and restore 
it to the extent necessary for flying operations. Likewise, the squadron can 
move into an area inhere there has never been a base and build one. * 



PRQPEBTY ACOCWNrABILriy AND FESPQNSIBILITY 

It is iiiportant that you xnderstatKl your responsibility for Govenment 
property, because there may coooe a time when the Aix Force will ask you 
to pay for a piece of equipment that is lost. 

Your knowledge of the rules and procedures will not only help you to 
care for and s^if^;uard this property, but, in many instances, will relieve 
you from monetary responsibduLity for its danage or loss. The property that 
you \xse In die performance of your duties, \*«ther it is a desk, a typewriter, 
a truck, a trowel, or a grinding machine, is your responsibility. Ohe aspect 
of good management is the principle that the person is using the property, 
is responsible for its care. 

In an organization as larg^ and ccDoplex as the Air Force, a methcxi of 
assigning responsibility for property is absolutely necessary. Otherwise, . 
v« could never be sure that prop er t y would be adequately safeguarded £jid the 
voiole systen would lend itself to waste and carelessness . But v^iere does 
responsibility originate? 

Supply discipline must start with each Individual of tiie Air Force 
regardless of assignment. This applies to all civilian and military 
personnel, vAiether or not on active duty. Each person is charged by law 
with the proper custody, care, and safeguarding of all Government property 
under his jurisdiction regardless of whether or not he has sl^ied a receipt 
for it. Property issued to Individuals does not become private prcpert^^ but 
remains the property of the Government. It must be properly used, cared for, 
and safeguarded. This is because the money used to buy property comes from 
all of us In the form of taxes. The title to this property is not held by any 
one individual because it is jointly owned by all of us. Cor^ess has the 
re^)onsibility of appropriating the money to bi^ this property; so we look to 
Congress for the la^ to hold an Individual or Individuals responsible for 
public property. 

Cong^a^te* passed such a Federal law In March 1894. This law is the 
authority fbt making r^ulations concerning responsibility for public property. 
The Air Force explains the application of this law In AFR 67-^10, Responsibility 
for Management of Public Property In Possession of the Air Force, 
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Respcjnsibility for Public Property 



When you buy an article frcm a store, the ncinent the sales clerk connpletes 
the tranaactlan the store drops its accountability. It then beccmes your 
property and your accountability and responsibility for whatever use you make 
of it. S imilar ly, VJhen a stock clerk issued an AF item to you, accountability 
is dropped Insofar as the issuing authority is concerned. However, you o not 
b prnmp the owner of the item; instead, the Air Force retains ownership, and 
ycu assune responsibility for the care and protection of the item. 

Certain officers, airmen, and civilian enployees are designated as 
supervisors. As such, they directly supervise the people who are users of Air 
Force property and \iho are responsible for carrying cut the orders and directives 
of the coranander. As representatives of the connander, the supervisors have 
certain responsibilities for subordinates and property. However, if they are 
si5>ervisljig several ^Markers, they camot be looking over the shoulder of each 
worker at all times. Iherefore, like the coranander, the supervisors cannot 
be made ccxopletely responsible for the property in their activities. 

Goamand Responsibility 

The organizational cocnnander is responsible for all property issued to" - 
his organization, whether he slgps for it or not. But because the duties 
of the coamander make it Impracticable for him to exercise personal supervision 
of the supply functlxxis, a conmander designates an officer to act as his 
supply officer. The coranander or his supply officer may then designate other 
representatives to receive and sign for property in his name. However, delegation 
of duty does not make the coranander exenpt from financial liability for loss , 
damage, or destruction of property. 

SUPERVISCJKy RESPONSIBILITY. Supervisory responsibility applies to any 
person who exercises suqperviaicn over propert y received, in xase, In transit. 
In storage, or undergoing modification or repair. The supervisor is responsible 
for selecting qualified personnel to perform the duties mder his control and 
for properly directing or training than. He Instructs them In supply procedures 
In order to Insure conpllance with Air Force r^ulatlros governing property. 
The supervisor is also responsible for liKioctrlnatlng his nen in the principles 
of si^ly discipline. 

OLISTODIAL FESPCNSIBILrry. Any individual who has acquired possession of 
Government property has custodial responsibility for it. He is personally 
responsible for such property if it is issued fc.* his official or personal 
use, whetfatr or not he has signed a receipt for it. He is also personally 
responsibly for any prop er ty xmder his direct control for storage, use, 
custody, xjt"^eguardlng. 
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Tin ders, keepers" may apply in some circumstances, but not to 
Govertment property. If you find Govemnent property that has apparently 
been lost, stolen, or abandcjned, you taist assume custodial responsibility 
for it and protect or care for it until it can be returned to the proper 
authorities. Personnel may be relieved of responsibility for a particular 
piece of property in a nuiriber of vways, depending on tt^ clrcunstances . 
For exauople, property may be turned back to Base Supply as excess to the 
unit.s needs. Other items may be transferred fron the responsibility of 
one^ person or organizatixxi to another. Still other itans may be damaged 
or lost through carelessness of the one having custody, in which case, 
he nay be held liable and have to pay for than by deductions from his' 
paycheck. 

PECUNIAI^ LIABILm: Another word for pecuniary liability is monetary. 
Persamel having property responsibility also have pecuniary liability. 
The definition of vjhich is to make good the loss, danage, or destruction 
or property caused by unauthorized vise, gross negligence, willful misccxiduct. 
or deliberate unauthorized use. Pecuniary liability may be shared in any 
particular case by persons having coninand, supervisory, or custodial 
responsibility. If a person pays for an item of Govertment property the 
property reiBins the possession of the Govemnent. Hiis keeps the supply 
system from becoming a source of supply for Individual personnel. 

AIFMAN STXOJCIURAL/PAVEMENTS CAREER FIELD (55) 

Ihe Aixmm Structural/Pavements Career Field includes construction and 
maintenance of structural facilities and pavsnssnt areas. It includes maintaining 
pavements railroads, and soil bases, perfonnln^ erosion control, and operating 
heaNV equipment. The structural area includes carpentry, masonry, metal 
fabricating, protective coating, and pluniaing construction and maintenance. 
This career fxeld also includes the site development, general maintenance 
real estate-cost-management analysis, and programs and work control funstions. 

Hie Airman Structural/Pavanents Career Field is a contingency-related 
field and personnel sendjug in this career field are subject to deployment 
aid should have knowledge of contingency skills such as first aid procedures, 
field sanitation and l^iene, vgork party security, and expedient field nethods. 

Everyone in .the Structural/Pavements career field is identified by the 
fS?''cS?i*^^ °^ their AFSC. Whether it is a masonry specialist with the 
ivti)U :)iz:>i cx a construction equipment operator with the AFSC 55151. 

^ closer look at your career field In the Structural/Pavanents 
c^eer field as ahowi in Figure 2. This career field chart shows how each 
^fSC progreases. To advance up you will require training and rank and this is 
vnat will be covered next. 
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Figure 2. Aiiman Civil Biigineering Structural/Pavanents Career Field Chart 
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CAREER LADDER PROGRESSION 



You have had a -chance tx> see that a civil engineer cjrganization requires 
a variety of professional people and tradesmen to operate and maintain the 
many facilities for a base, each with specific jobs to perform. 

These jobs fall into distinct categories called Air Force Specialty Codes 
(AFSCs) , The different categories are identified by nimbers , Each number of 
the code has a meaning. Fl^^nre 3 explains tha breakdown of AFSC 55231. You 
will be awarded AFSC 55231 when you acquire the knowledge provided by this 
course and learn the skills through on-the-job training. 



First Two 


55 




1 Structiutil/Pavanents 


Ttiivd 
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Career Field 
Subdivisioa 


Structural 


Fourth 


5 


Skill Level 
of AFS 


Skilled Level 


Fifth 


1 


Specific Air 
Force Specialty 


Mason 



Figure 3. AFSC 55231 Breakdown 



When you entered this school, you were a masonry helpar, AESC 55211 perhaps, you 
have already progressed from an Airman Basic (AB) to an Airman (AMN) or even an 
Airman First Class (AlC) . When you complete this course you will cllinb one step 
to an apprentice mason, AFSC 55231. Then upon your arrival at your next duty 
station, you will be entered Into a dual channel tralnlM program for your 5-skill 
level. Only after you have coqpleted all the requlrerasnts of the training 
2^°^™^L?°ii ^ upgraded to the 5-skill level In your AFSC. After you earn 
the AFSC 55251 Masonry Specialist, and you a.-e proooted to SSGT (E-5) you will 
again be p laced in a dual channel training pmgran for the next level, strtactural 
technician AFSC 55273. Notice In Fl^^nre 3 that the carpentry and the masonry 
career fields merge at the 7 level. 



To be ML-dciJ a 9 level (AFSC 55299), yoi miat be a Master Sergeant, 
spend at least 1 year as a Master Sergeant, and ti^e Air Force Supervisory 
Exam. You ahculd know that there is no skill knoi^lK^dge rs=quired other 
than the Supervisor's Exam. It would be extrenely difficult for a 9 level 
to knew everything from five (5) different career flslda. His job is to 
manage those shops mder his control, relying upon the knowledge of the 
shop foremen to hoidle t±ie technical problems tlat come xjp. 

The requirements to be auarded CEH 55200 Strrjctural Iteucer, are to be a 
9 level with the AFSC 55299 Structural Superintendent and be pronotad to Chief 
Master Sergeant. If you work hard, study and do your best, you can expect to 
cllnij up the career field ladder from a 55211 to a 55299 or 55200. 
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UPGRADE TRAINING 



Ihsre are two (2) ways to be xjpgraded in skill level. Ihe first of 
chfise vays is the way that you are getting your 3 level. Ihis is formal 
techiical training. This type of training is sometimes used to award either 
a 3, 5, or 7 level AFSC. In our AFSC only the 3 skill level can be obtained 
by forma] training. 

^ The next type of training is the type that is the most ccxnnonly used. 
Thxs is a dual channel, or twa-part program consisting of OUT (Cn- the- Job 
Training) and CDC (Career Development Course) . This progran makes use of 
time spent on the job vrork with skilled masons learning how to do the work 
with the knowledge that you learned dnrougji self-study. This type of training 
IS the type that you will use for ijpgradlng to the 5 skill level; and, vvnen 
7°skSl^level^ receive this type training for upgrade to the 

The cocDpletion of the CDC (knowledge) portion of the program is very 
xmportant. Mast of you have hopes of becoming an E-4, and the oiay way 
that this can be done is to possess a 5 level . You cannot be promoted to 
E-4 without it. Upon /arrival at your neict duty station, one of the first 
things the squadron wU.l do is enter you Into OUT for your 5 level. The CDC ~ 
portion of your QJT consints of tsro (2) volunes that are self-study. You 
have an open book test at the end of each voltme; and, if you pass these, 
ywi will be scheduled to take the final exam at the Base Testing Office. 
After this is dene and if you pass this test, which vou should, there are 
two (2) other things needed to give you a 5 level. One of these is your 
supervisor saying that you have acquired the skills required and the other 
is having spent six (6) months on COT. When all these have been accomplished 
the paper work will be started to get you your 5 level. You notice that it 
takes six (6) months in training to get your 5 level, but you can complete 
your CDC course In about (2) to three (3) nonths. It would be to your 
advantage to get this portion out of the way as quickly as possible. This 
will allow you to place all your effort on Improvli^ your job skills. 

The process for being awarded a 7 level (AFSC 55273) is basically 
the same as for the 5 level. The mlnlmini time to get a 7 level increases 
to one (1) year. You trust be a Staff Sergeant. You have the added knowledge 
of the Carpentry -Career Field, AFSC 55250, due to our ccniilning with the 
carpaitry field at the 7 level. You also have to spend times as a supervisor 
to show that you can syjpervLae other workers and take either a Base Manap-Pm^t- 
Gourse or a CDC Managenait Course. 

To be..«(»rded a 9 level (AFSC 55299), you nust be a Ifester Sergeant, 
spend at least- 1 year as a Master Sergeant, and pass the Air Force Super ^risory 
Exam. You'll notice. that there is no skill knowledge required other than 
the Supervisor's Escam. It would be extrenely difficult for a 9 level to know 
everything fron five (5) different career fields. His job is to manage those 
shops under his control, relying upon the knowledge of the shop foremen to handle 
the technical problems that cooae ijp. 
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DUTIES AND RESPa^SIBILmES 



The duties and responsibilities of the Mason AFSC 55231 Apprentice 
Mason and the AFSC 55251 Masonry Specialist are Che sane. But naturally, 
the performance level and the task and subject levels for the specialist 
are hif^r than they are for the apprentice w;>rker. Ttiis means that the 
5 skilx level mason is more proficient in skill than a 3 skill level mason. 
It does not mean that he will W3xk any harder than the apprentice or even 
be smarter than the 3 skill level. The duties arxi respcxisibilities for each 
AFSC are outlined in AIR 39-1 Enlisted Personnel Airman Classification. 
Figure 4 shows a 39-1 for AFSC 55231/55251 and Figure 5 shows a 39-1 for 
AFSC 55273. 

SlM^\Ry 

The Civil Engineering Organization has the responsibility of operating 
and maintaining all real property. We, who are part of Air Force Civil 
Engineers, most be aware of the trenaidous costs involved, V!e nust do all 
we can to conserve dollars and make our labor econocnical for the operation 
and maintenance of this real property. 

Property responsibility is the obligation of each individual for the 
proper care of property belonging to the Air Force, ^^ther or not such 
property has been issued to hin or his unit. Sudi responsibility includes 
pecuniary liability. 

You have seen \*ere your job will be located within Civil Ekigineers 
and \^iat j bs are required of you as a mason. You can see that as you gain 
in rank in the Air Force, yoa also have to gain additional knowledge to go 
along with the rank. Along with the rank knowledge your duties and responsi- 
bilities will also increase. 
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A2S-1* 
AFSC B»2B1 
S^iakilled AFSC B6231 
Halper AFSC 66211 



AIRMAN AIR FORCE SPECIALTY 
MASONRY SPECIALIST 
1. SPECIALTY SUMMARY 

Constructs, maintains, and repairs masonry and concrete buildings and structures. Related DOD Occupational Subgroup: 

2. DUTIES AND RESPONSIBILITIES 



a. Forms structures of concrete. Advises carpentry 
specialists in placement and building or forms. Constructs 
concrete footings, foundations, floor slabs, piers, and col- 
umns for prefabricated steel structures. Installs anchors 
and structural and reinforcement steel, such as bars; stir- 
rups, spacer rods, and mesh, by bending and spacing 
according to speciflcations in design drawings, blueprints, 
sketches, and so forth. Places concrete into forms and 
uses concrete working tools, such as vibrators, floats, 
straight edges, templates, and other devices. Cures con- 
crete in structures, using water, sand, fabric, paper, and 
chemical mixtures. Installs and mainuins rock bolts. 

b. Lays brick, building block, stone, and other materials 
including ceramic and quarry tlk. Lays material to form 
structures in accordance with blueprints, building plans, 
or other directives. Cleans surface and prepares bed for 
mortar. Cuts, trims, faces, and surfaces masonry 
materials to proper size and shape, using masonry tools 
such as power saws, napping hammers, chisels, and brick 
layer^s hammers. Positions masonry materials, using 
trowel, hammer, mallet, and crowbar. Checks horizontal 
and vertical alignment, using mason's spirit level and 
plumb bob. Shapes mortar joints between courses with 
pointer or trowel point. Seals openings, using sealers 
oakum and cauling compound. Waterproofs and damp- 
proofs walls extending into wet. soil by applying com- 
pounds such as bituminous mastic, cement plaster, and 
metallic^ powder. Estimates man-hours and materials 
needed to accomplish work assigned. 

c. Prepares mortar and cwt€rete. Determines types of 
mortar or concrete required and prepares material in pro- 



portions and amounts required to complete each assign- 
ment. Measures aggregates, such as gravel and cement, in 
proper proportions; adds other ingredients to obtain 
required consistency; and mixes, using handtools or 
power mixers. Applies test and analysis data of water and 
aggregates to mixes. 

d. Plasters interior and exterior of buildings^ Prepares 
surfaces and applies plaster to walls and ceilings, assuring 
neat and smooth flnish. Finishes and floats surfaces ~to 
obtain flnish free from blemishes and float marks. Checks 
all comers, angles, and horizontal edges to ensure plumb, 
level flnish. Repairs cracks and breaks in plastered sur- 
faces by applying new plaster and matching existent sur- 
face, leaving smooth and tn.*^ surface for other craftsmen. 

e. Cleans surfaces. Cleans flnishes concrete, masonry, 
or plastered surfaces, using carborundum stone, sand 
blasting machine, wire brush, or acid treatment. 

f. Maintains equipment and tools. Performs preventive 
maintenance, lubricates, and makes minor repairs and 
adjustments to tools and equipment. Removes concrete 
and mortar from tools and equipment immediately after 
using to prevent hardening, and oils all metal parts to pre- 
vent rust. 

g. Supervises masonry personnel. Serves as crew leader 
of masonry and concrete workers engaged in laying maso- 
nry units, forming concrete strucfurrs, and plastering 
interior and exterior surfaces. Instructs sut>ordinates in 
phases of masonry and concrete construction and repair. 
Examines work accomplished by others to assure com- 
plete and meritorious workmanship; points out to others 
ways in which to improve quality and efllciency in trade. 



3. SPECIALTY QUALIFICATIONS 



a. Knr wiedge: 

(1) Knowledge of standard nomenclature, types, 
and sizes of masonry and concrete materials; batching for- 
mulas methods of curing concrete, mortar, piaster, and 
lime mixtures; and use and care of hand and power- 



driven masonry and concrete tools is mandatory. Posses- 
sion of mandatory knowledge will be determined accord- 
ing to APR 35-1. 

(2) Knowledge oi use and capacity of construction 
equipment is desirable. 
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AFR 39-1 AtUchmMt 29 1 JaiUMry 1982 



3. SPECIALTY QUALIFICATIONS 



a. Knowledge: 

(1) Knowledge of sundard nomenclature, types, 
and sizes of structural materials; batching fo^'Hiuias ar d 
methods of curing concrete, mortar, plaster, and lime 
mixtures; use and care of hand and power-driven maso- 
nry and concrete tools; building maintenance, repair, and 
construction; nomenclature of woodworking materials; 
equipment and tests and characteristics pertaining to rein* 
forcing steels and meshes is desirable. 

(3) Knowledge of properties of fine wood and pro- 
cessing and molding wood by steaming, laminating, and 
gluing is desirable. 

b. Experience. Qualification as a Carpentry Specialist or 
a Masonry Specialist is mandatory. In addition. 



:neth^ds of storing and chemically treating wood; theory 
of squaring by equivalent measurement; application of 
f impic mathematics; and use of carpentry and woodwork- 
ing hand and power tools is mandatory. Possession of 
mandatory knowledge will be determined according tti 
AFR 35-1. 

(2) Knowledge of use and capacity of construction 
experience in performing or supervising functions such as 
laying and shaping of masonry units, plastering, and car- 
pentry; or constructing, erecting, and repairing buildings, 
heavy structures, planning and prefabricated structures is 
mandatory. 

c. Training. Completion of prescribed 7-level manage- 
ment course is mandatory. 



FIGURE 5 AFR 39-1 FOR AFSC 55273 
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APPLYING PLASTER Ai© STUCCO 

OBJECTIVE 

Usliig InfoxmaticBi provided, identify the materials used in processing, 
mortar and plaster mixes. 

Working Individually, but as a meniaer of a team and with Instructor 
assistance for most pai :s of the task, install lath to receive plaster 
or stucco. The lath miist be ready for a scratch coat of plaster. 

Warking individually, but as a member of a tean vising masonry tools and 
with instructor assistance for most parts of the ta^, mix, test for consistency, 
and apply a scratch coat of plaster. Surface mast be covered with no visible 
voids and be ready to receive a brown coat of pl;»ster. 

Vforking individually, but as a member of a team and with instructor 
assistance for most parts of the task, mix, test for consistency, arid apply 
a browi coat of plaster. Surface miast be covered with no visible voids and 
nust be ready for a finish coat or to receive tile. 

Working individually, but as a member of a team, observing safety procedures 
and with instructor assistance for most parts of the task, m±x, tes - for consis- 
tency, and apply a finish coat. Surface must be covered with no visible voids 
and have a smooth or textured finish. 

Working as a meaber of a team, using tools provided, and with instructor 
assistance for most parts of the task, inspect a plastered surface and idaitify 
and determine the cause of any damage, then repair the areas bringing them 
back to within 70% of original condition. 

TNTRODUCnON 

Plaster or stucco is a facing material that is applied to walls and 
ceilings. Plastering is one of the most ancient arts or trades. A bird nest 
made of straw and plastered with mud is probably the oldest form of plastering, 
and researchers have found evidence that primitive man built franewcirks of 
stick vAiich were- pldstered with nud. Later, plaster of a more lasting material 
was developed to r^laice the nud. The tools that are used by the earfy plasters 
closely re9aii>le thoee xosed by the tradesman of today. 

INPORMATIGN 

Assignmont (Days 16, 17, IS, 1?) read ani study the material covered 
in this study guide.. 
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PLASTER BASES 



Plaster and stucco are applied over a lath or sane sort of base. The 
quality of the job depends considerably upon the type of base that is used 
for the project. Plaster bases have changed a lot over the years. The 
bases used today consist of wod lath, ruetal lath, gypsim board lath, and 
any type of masonry. The main criterion for a good base is that is nust 
provide a good key to hold the plaster or stucco on tha wall. The illustration 
in Figure 6 shows wood lath v/ith proper keying of the plaster. 




STAGGERED EVERY 
SEVENTH COURSE 



Figure 7. Proper Spacing for 
Wood Lath 

Vfood Lath. Vfood laths are thin strips of wood, approximately 1% inches 
in width, with cough surfaces. Ibey are nailed on wooden studs. The laths 
are spaced 3/8 inch apart at "tiie edges and 1/4 Inch apart at the ends . 
The ends of the lath should be staggered on the studs to provide a stronger 
base for the plaster. Figure 7 shows wood laths properly installed. Wood 
laths must be dcnpened before plaster is applied, to prevent them from drawing 
moisture froni the plaster. 

MBtal Laxh. There are several different kinds of metal lath available 
for use facTplaster or stu<;xx>. The three main types of metal lath are 
expanded metal- lath, woven wire or ribbed lath. Figure 8, 9, and 10 shows 
each type respectfully. Matal lath is iisually 27'' X 96'' In size. Woven 
wire comes In rools and is easily cut arxi fitted. Metal laths should be 
shop coated (painted) or be galvanized so to protect it and prevent it from 
rusting. 



21 



286 



EKLC 



Figure 8. Expanded Metal Lath 



Figure 9. Woven Wire Viash 




Figure 11. Special Rjrring Nails 

Figure 10. Ribbed Lath 



Metal lath attached to an extericjr surface is attached widi special furring 
nails, as showi in Figure 11. Otherwise metal lath is nailed in place with 1%" 
blued or amular ring nails or it is fastened In place with clips. Exterior 
surfaces that awi tx> receive stucco are first covered with waterproof building 
paper (tar or ftlt paper). Then, ttie metal lath is fastened with the special 
nails to hold it amy from the wall to provide a space for the stijcco to form 

Comers , botii" inside and outside oust be reinforced with coi.ners of metal 
lath. A comer lath for interior comers should have a TirTm-Tr^m width of 5 inches, 
or 2%" legs cn each side of the angle. If a preformed strip is not available, 
you can cut one from the metal lath sheets and form it on the job to fit the comer. 
Comer beads reinforce the external comers and also serve as a guide to assure 
a uniform thickness viien plastering. They are manufactured in two styles, the 
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bullnose bead and the standard bead. The bullnose bead, shavxi in Figure 12, 
has a wLde radlua bead and is designed for comers receiving hard usage. 
The standard bead, shown In Figure 13 has a very small radius and is desired 
to provide sharp clean comers. Take care ^Hoea fastening any type of corner 
lath. Faatai tie comer lath at its edges, using staples over vrood or 
gypsim and tie wire? ever metal lath. Be sure the comer lath is not fastened 
by nailing through to the stjper structure. If it is nailed as such the 
stresses in the. framing will then be transferred directly into the plaster 
and cause it to crack. 




Figure 12. Bullnose (jomer Bead 



Gypsim Board Lath. Gypsum board is the most popular plaster base in 
use today. Tnere are many advantages to this type of base. The most ijnportant 
advantages are that it is faster to install and it provides a better surface 
for bonding, which results in a nnoother finish. Another bid advantage is 
that it is essentially fireproof. 

There are two cooxncn types of gypsun board - plain gypsua board and 
perforated gypsum board. The perforated gypcjna board is identical to the 
plain board except that it has 3/4" holes punched at regular intervals. 
These perforations enable the plaster to go through the board and form a key 
to lock itself In place. It is available in siaes of 16", 18" or 24" wide 
by 48" long and In thickness of 3/8" to 1" thick. It is generally applied 
horizontally (across) the frame meniaers. For studs and joists with a spacing 
of 16" on center 3/8" thickness is used, and for 24" on ceiter 1/2" thickness 
is used. One type of gypsua board has a finish paper face and a rough papex 
backing, meS^bet has a foil backing that serves as a vapor barrier and if the 
foil side faces an air space, it has some Insulating vSue. The vertical joints 
should be broken over the studs or joists and staggered. Figure 14 illustrates 
a gypsun lath wall with staggered spacliig and tha nails spaced 4" O.C„ and 
nailed to each stud or joint crossing. Gypsum lath may be " >a.th metal 
clips that are located bet^san the studs or joists to sti' _ne horizontal 
joints. 
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Figure 14. Gypsum Board Lath Installaticjn 



^ Jfesonry. When you apply plaster or stucco to any type of nasonry 
^nck. block, ccncrete. etc.), it is essential that a good bond is obtained 
vtiatever type of masonry is used as t±ie base it nust be coarse enough for 
?^JS^*^^ °^ stucco to cling, and be free from paint, oil, dust and dirt. 
A good bond on a mascray surface is dependent on two factors : mechanical 
bond and suction. 

If a nasonry surface is hard and smooth and the plaster or stucco 
wC 1 not bond the surface nust be roughened. At least 707o of the nasonry 
surface nust be roughened if a gpod bond is to be obtained. Ttere are 
several ways ycu can roughen a masonry surface, one way is to chip the 
surface with a brick haniner. You can also rougjien the surface with a power- 
driven roug^iening machine. This mac h ine is equipped with a series of steel 
cutters mounted to provide a flailing action which results in a scored pattern 
Anotner method of roughening the surface, when workir^ with portland cement 
plaster, is to apply a ^^ash bond coat. 

A dash bcwi coat consists of one part portland cement and one part 
sand mixed with the correct amount of water to give the mix an adhesive 
consistency, lb apply thi3 nrix, dip a long stiff-fibered brush in the mix 
and splatter t*B material on the surface. Allow the material to harden to 
produce a-lSui^- surface. 

Never trowel a dash bond coat. Be sure it has set before you apply the 
plaster. If the dash bond coat fails to give a good mechanical bond, you 
W3-11 have to cover the surface with lath before plastering. 
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Sucticn iA the aoount of moisture the masonry will absorb. This action 
causes fresh plasterizig material to stick to the base. You can check a masonry 
surface for gbod gjctixxi by spraying it with \<Qter and observing the reaction of 
the masonry. If some of tie water is not cirawn In, it is Impossible to obtain 
a good band. this case, you will have to use lath to key the plaster to the 
masonry. 

Weathered masonry surfaces may have too much suction. When you apply 
plaster to this type of surface, the plaster stiffens quickly and becomes difficult 
to vrork. To stop tills from happening, spray (not soak) the masonry with several 
applications of water. It Is also Inportant that the suction be controlled 
uniformly over tiie entire masonry surface. If you do not wet the surface evenly, 
some parts of t±e masonry will draw more moistxire f rom the plaster than, others 
and the final finish may be spotted. 

Old m&sonry that has softened by weathering or surfaces that cannot be 
cleaned thorou^ily mist be covered with metal lath. To apply this lath, first 
nail up furring strips on the masonry. Place the furring strips at 16" O.C., 
and fasten the metal lath as if it were being fastened to studs or joiats. 
Vftien this is done it adds some insulating qualities d ^y* to tiie a't-r space. 

Thickness References. A pi aster needs thickness references to work from,- 
theae are screeds and grounds. Screeds are strips of plaster, wood, or metal. 
Comer beads can also serve as screeds. FlEistier grounds are used azouni wizxlow 
and door openings and used along the bottom of a wall. Around the windows and 
doors they serve as a plaster stop, and as a leveling surface whsi plastieriiig . 
They also serve as a fastening surface for the baseboards and the finish trim. 
Figure 15 shows the placement of screeds on the wall. 



PLASTERING TOOLS AC© THEIR USES 



The tools used txday in t±je plastering trade resenoble very closely the 
tools used ages ago. The only real differerxre in tools today is that they are 
more refined. You have probably heard the old adage that yoa can judge a 
wrkman by his tools. This is especially true of a mason. If he does not 
have the proper tools and knew how to use them, he will probably do a shcxkiy 
job. The tools. used by the meison vAien plastering are the plasterer's ha^^, 
a variety of.afaipes and sizes of txowels and floats, the scarifier, the straight- 
edge, and dsKblH. 

Hasic. tfaflt.. plasterer's hawk, as shown in Figure 16, is available in sizes 
from 10 to 14 ^BcbM square. It is used to hold a snian supply of plaster. A 
trowel is uaei^'To push plaster from the hawk to the surface being plastered. 
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Figure 15. Placanent of Screeds on a Wall 




Figiare 16. Plasterer's Hasgk. 
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Trowel. A mriety of shapes and sizes of trowels \^ch you will use 
for plastering are shown in Figure 17. The panel trowel is used for covering 
saali areas and hard-to-get-at places where the standard trowel vjould be 
too large. The az^e trowel is a flat-bottotoed, two-sided trowel used for 
smoothing 9(P inside comers. The inside-comer trowel is also used for 
vrorfdng 90P comeirs. Ihe margin trowel is used in narrow places, the pipe 
trowel is used behind pipes, and the pointing trowel is used in snaLl areas 
and to point up mortar joints. 

Float. Different types of floats, as shown in Figure 18, are used for 
finishing plaster. Sane are designed for flat work, while others are for 
comera or angle wrk. Staooth-bottomed floats are maHA of Fiberglass, wood, 
c . .aid other metals. Floats dpsigi^^ to produce ffixt' ^-od finishes, such 
as ^-thI finish, have bottooos made of rubber or carr 

Scarifier. The scarifier, or scratcher, is used to roughen plastered 
surfaces so that the next coat of plaster will have a rough surface to cling 
to. The scarifier is made of tendered steel tines that are flexible. A 
scarifier is shown in Figure 19. 

Straightedge. Ihe straightedge, as showi in Figure 20, is used to level 
coats of fresh plaster before floating. They are made of aliminum or magnesium 
alloy. WDod straightedges can be vised but require ncre effort because of theix 
wei^t. 

Darby. The darby is used to float freshly plastered surfaces. At the 
same time, it eliminates high or low spots left by the straightedge. Sorae 
darties are m ad e of wxd, v^le some are made of metal, as shown in Figure 21. 

The other tools involved with plaster work are hanmers, tape measures, 
chalkline's or mason's line, steel square, tinsnips, pliers, a mason's level, 
etc. These tools are used as and where needed to accomplish the vjork involved. 



MATERIALS USED IN TLASIER OR STUCCO 

The coqposicion of the plaster varied some^Aiat in varL^us localities as 
it does today. Lime, sand, and gypsum were used by the Egyptians arxi Greeks 
as a finishing material, but it had such a slow rate of set that it took weeks 
or months to coooplete a job. It toc^ as long as two or three weeks for each 
coat to set; tterefore, it became necessary to develop better materials to decrease 
this time. Tbii^, additives to plaster have decreased the setting time to a 
matter of days, allodng the plasterer to build up coats to the required thickness 
and flnislxJn^a .latter of days rather than weeks or nmths. 

Plaster or stucco is a cambination of water, aggregates, and a cementitious 
material. 
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ANGLE UAAGIN fOlNTING 



Figure 17. Types of Trowels Used in Plasterir^ 




CARPCT 



Figure 18. Types of Plaster Floats 




Figure 21. A Type of Darby 



Water* Water is used in plaster to make the tidxture wDrkable and 
to dissolve the canentitious matesrLal so that it can act as an adhesive 
with the aggregate. Water mist be clean and pure. Hie amount of vsater 
nust be controlled, because too nuch water vdll result in a thin tidxture 
and the plaster will not stick. If not esnough water is losed, the materials 
will not mix satisfactorily nor will it provide a workable mixture. 

Aggregates. An aggregate is used in plaster mor t ar as a filler, tt is 
mixed in proper pr opor t ions to overcome shrinkage. A good grade of aggregate 
is essential to obtain good plaster. TSin kinds of aggr*^i-g»fl are in broad 
usage today - sand and li^itweight aggr^iates. Sand has the disadvantage 
of being hesNy in weight. T lightweight aggregates overcone this excessive 
weigiht. Lightweight aggregates are a fairly new product in the plastering^ 
trade. Their popularity for use in a plaster mijdxire is due to the advantages 
that lightwei^t aggregates offer. Besides their obvious light weight, they 
are also fire-resistant. 

Cqnentitious materials. Ibe three main cementing agents used in 
plaster are gypsxm, liioe, and portland cecnent. 

a. Gj^sim. There are many kinds of gypsum. Gypsum is a product \^ch 
should ordinarily be used indoors, because it absorbs or recocA^lnes with 
water readily. For exterior work, portland canent is recomiended because of 
its weatheriDg characteristics. 

b. Lime. There are t^rr^ broad classifications of lime. Hie first 

and best ia 'EjErrWitiTg lime ^^ch is used to mix mortar for interior plastering. 
Next is loaaQiL^iiine. It is used to improve the workability of mortar for 
laying farLck^ block, and stone. The third type is us^ for agricultural purposes. 

c. Boctlnd canent. Fdrtland canent is a binder of cementitious material 
of unique - afei. ' W i ftlli and durability. It produces a hard and strong mortar, and 
is used by the plasterer as a dependable water resistant material. It is used 
extensively for exterior stucco work. It is excellent where dampness is 
present and where extrene hardness is required. 
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Hiere are other types of caientitious materials that can be used 
in plaster or stucco. Sane of these are white portland cenent and mascxiry 
cement. 

Adnixtures. A basic plaster mix consists of an aggr^ate, a cemaititious 
material, and water, "niese materials are often supplemented by other ingred- 
ients to change the characteristics of the plaster mixture. Portlani-ceiKnt 
mortars have poor vrorkability and set slowly. Pure lime mortars are veak. 
Pure gypsum mortars have the characteristic of an irr^lar setting time. 
Iherefore, materials (admixtures) are added to control or improve these 
characteristics. A±nixtures are divided into four kinds - those that affect 
the setting time (accelerators and retarders) , the strength, and the color. 

a. Accelerators. Mast plaster mixes do not need accelerators because 
they set fast enough. Howsver, Portland-cement mortar sets slow enough to 
varrant use of an accelerator, Che v)ay to accelerate setting time is to heat 
the water and aggregate. Another way to accelerate settirs tinK is by addirg 
calcium chloride. j -^^ 

b. Retarders. Normally gypsum mortar will set too quickly for nonnal 
plastering. Hetarders are normally added at the factory. There are various 
materials \*rLch can be added to retard settii^ time. However, they require 
nuch guessvrork to obtain the proper proportions . Ihe best way is to add a 
product that is sold under the label "retarder". 

c. Strength. Fiber or hair is ijsed in soa» mixes as an admixture to 
strengthen plaster. However, the necessity for their use has decreased with 
the use of gypsum. Gypstxa produces a strong plaster. Portland cement is 
primarily vised in exterior plastering or stucco. It is applied similarly to 
mterxor plaster. Sometimes added strength is desired and the use of hair or 
fiber can be used in the scratch coat. 

d. Color. The addition of color to plaster is not a ccnnon practice 
because of the many drav*>acks. Fingermarks and saudges are almost inpossible 
to remove. It requires more time to cotoplete a job and there cannot be any 
joinings. In other words, the work cannot be interrupted and started over 
again. The joining would show up as two shades of the aam<a color. 

Acoustic materials. When sound waves Mt a wall or floor or ceiling, 
some of it is absorbed. The amount that is absorbed is referred to as its 
qcoustix: ability". Glazed, hard surfaces dr- \ot absorb as nuch sound as a 
absorbing material. If sound is allor-rt to "bounce off" a surface it 
->-i^rtrK to tlTB human ear. hciwevis^-, if icoi-stic materials are usea and 
^ oound^ .absorbed, the sound wixi die quickly and be more compatible to the 
human ear. ~ * - 

Special plasters have been developed v*iich inprove the efficiency of sound 
absorption. They are called acoustic plasters. 
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PLASTER MIXES AND MBniOiS OF APPLIGATIOI 



Plaster or stucco mtxtures are mixpd in definite proportions of 
water, aggceaate, aend ceientitious material* The hardness, quality, and 
durability of a plaster job depends vpoa the accuracy with which the ingred- 
ients are measuDKl, 

Too mjch wat4^ in the base coats will make plaster hard to apply. It 
will also inake poctoaxks in the plaster which will weaken the plaster. Too 
nuch sand in a plaster mixture can aXso weaken the plaster wall, A certain 
proportion of bindtsr is needed to hold the aggregate together . Vlhen not 
enougih binder exists in a mixture to "canent" the particles together, sotne 
of the particles texid to irucable off, 

A plastearer calls a mixture '^poor " v*)en the mixture contains less 
binder materials thim is normal, fie likewise calls a mixture 'rich'' when the 
mortar contains a l^urge proporticn of binder materials. 

Mortar for pla£'»ter can be miypd by hand or in a mechanical mixer. The 
mechanical mixer should be used ^dienever one is available because the mortar 
can be mixed more vmif ormly and it also reduces marq>ower required to do the 
job. 

Plaster is normally applied in three coats. First you apply the scratch 
coat, thai the brown coat, and finally, the finish coat, However, on socae - 
masonry walls, the two-coat systeoi is used. The following inst3nK:tions apply 
tc the three-coat system. The only difference between it and the two-coat 
sj^tem is that the scratch coat is omitted. 

Hiere are three comnoDnly used mixes for the base coat or scratch coat. 
Lime mortar, g3^sum cenoent, both of which are used mostly as interior plasters; 
and the third Portland canent, which is used for both interior or exterior work. 

liioe mortar. Lime plaster mort a r is made hy mixing lime and sand with 
sufficient water to make a plaster mixture. The amount of water varies with 
the danpiess of the sand. Enough water must be added to the mortar to make 
it workable. Care mist be taken, howe\er, to prevent the mortar frcm being 
too fluid so that it will fall from the trowel \^ien the plasterer tries to 
place it in position* 

Qi.iickl'fay or hydrat«=^' 1^-^ ar ^ use . uo make lime mortar. Quickliiae ntist 
t9t ue igiagii with waiter to j.orm a t:y to which sand is added. This is 
axled ''sl^fCiXtt^V. Ifydrated lime can ^ added directly to the sand and water 

! then uaitf Tiwi i, Mutely. If you use lime putty, it nust be soaked ahead of 
time and alXbwed to set for several days to obtain plasticity and workability, 
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The proportion of lime mortar ingredients will vary somewhat. The 
proportions depend upon the type and size of the sand and the plasticity of 
the line. For average conditions, 2 to 1 is a good trail mix (2 m^i^-^n f^et 
of sand to 1 cubic foot of lime putty) . 

vftien mixing lime mcr by ^ -od, mix the dry lime and the dry sand 
together tmt^-^i ^ixt ^ is consistent tiiroughDut. Then add the water, 
and hpe -secure mtil the desired workability is obtained. 

When mixing lime mortar with a mixer, place water in the mixer first. 
Then add half of the sand and then all of the lime. Thai add the remainder 
of the sand. Mix the mortar for from 1 to not more thai 3 minutes . Then 
duDp all of the mixture at one tima. 

Gypsum Ca n e n t. There are many types of gypsun based mortars which can 
be used for plaster wrk. They may be purchased with adnixtures, such as 
a retarder or fiber. It also can be purchased with a retarder and no fiber 
content added. With such admixtures th^ rate of set can be controlled to 
suit the job for the scratch coat, being applied over metal lath, gypsum lath, 
or over surfaces with a poor suction ^ility. Use a mix of 2 parts aggregate 
to 1 part of c;ypsiin. To mix the plaster in a mixer, arid a measured quanSty 
of water, aRjroodmately 50%, to the mixer first, then add half the sand; 
next the gypsun, and then the rest of the sand. Add the remaining \^ter. 
Add all of the ingredients xitdle the machine is in operation ar^ let the 
machine run for 2 or 3 minutes. 

Portland Cement. Portland Cement is used as an ingre-dient in mixtures 
for both interior and exterior (stucco) plaster work. When Portland Cement 
is used for interior wonck it is called Portland Cenjent plaster and for exterior 
wrk it is called Portland Cement stucco. Each coat of Portland Cement should 
be mixed xising the seeoe proporticns r^ardless of the base, so that the rate 
of expansion and contraction is kept uniform. 

Uie proportujons for port land cement and for plaster and ^ 
similar. A mix of 3-to-l is recoranended fcK stucco work. Thrt arts danp, 
loose aggregate to 1 w^rt poctl^wd cement. 

14acif mixing is the best method to use. When you charge (load) a 

add the water first. Tnen add about 50 percent of the sand. Next, 
add cesoent and any other actrdxtures required. Last, add the rest of the v^ater 
and the ranalnder of the sand. Mix mtil the batch is uniform in color and 
of the ritj^ consistency. Usually 3 to 4 minutes of mixing after all the 
ingredtenta «e in die mixer is sufficient . Do not mix the ingredients too 
long. Ovexndbdjqg will do more harm than good, because the plaster will tend 
to set uprttQa fast. 

The mixes a^e basically the same for the brown coat but with an increase 
in the proportion of aggregate. 
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Gypsixn Cement. For the brown coat, mix the plaster using the ratio 
of 2% parts aggre^te to 1 part of gj^psum. This ndxture insures a good 
bond and a strongs hard mortar. For a brown coat over masonry surfaces 
of average suctixxi ability, such as brick, clay tile, caoent block, and 
cinder block, lise a mix of 3 to 1. 

Portland Cement. For ths brown coat, mix the plaster the same as for 
the scratch coat, ^*iether it be for plaster or stucco. 

Finish Coat Mixtures. There are many types of finish coats in use, 
but the majority of plasterers use either a putty coat of a sand finish. 

Putty Coat Finish. A putty coat finish is the most conmon type of 
finish used today. It can be worked to a smooth, straight, hard surface, 
and it is well suited to all types of surface treatments. Ctie of its 
advantages is the ease of repair that it affords. For work of a general 
nature, mix gypsum cement with lime putty in the ratio of 3 to 1 (3 parts 
gypsum to 1 part lime putty) . This mixture produces a good hard surface. 
If a harder surface is required, increase the amount of gypsum plaster, 
Otx the other hand, the use of too rajch gypsum plaster vill make the mixture 
hard to spread. AAnixPjres can be ixsed to accelerate or retard (slow down), 
the setting time. To mix a putty coat in a mixer add a measured quantity 
of water to the mixer, add the lime or lime putty sand thai add the gypsim. 
Let this mixture mix for 5 minutes. If a retarder or accelerator is co 
be used, place the required amount, after the first portion of gypsun is 
add ed to the mixer. The correct amount of retarder or accelerator is indicated 
on the container label. Read the instructions and follow them. Be suire that 
the retarder or accelerator is dissolved or it will bum spots throv^^^ 
finish coat. C3nce the mixture is well Tm'ygyl discharge it f r o m the mj xer and 
let it stand at least one night. 

For a mixture of good spreading quality and gpod floating ability, let 
it age for about a week. 

Sand finish. Sand finish is one of die oldest forms of finishing materials 
used in the plastering industry. The mixture for sand finish is very similar 
to the mixture for regular lime mortar xosed as base coat material. The difference 
is that sand finish uses a very fine grade of sand. A light-colored or v*iite 
sand is preferred. 

The propo rti ons for sand finish are 3-to-l (3 parts of sand to 1 part 
of lime), 1^ a clean mortar box and a good screen. A 1/8" mesh wi^ iorh 
is about the ri^xt size for this work. Place a section of pipe (or roxier; 
between t±)e acreax and mortar box as shown in Figure 22 . 

Pile the -sand and lime, proportioned for the mix, at the side of the 
box. Him it over once or twice with «^ shovel. Place a few shovelsful on 
the screen and roll the screen back and forth on the roller. This not only 
screens the material but helps to mix it as well . 
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SACK OF LIME 



Figure 22. Mortar Box and Screen 



Water should be put in t±je box before you start to screen. It will 
cut down on the dust. Hoe the mixture xjntil it is well mixed. Let is 
stand for at least one night. For a mixture that has the good qualities 
to spread and float, let it age for about a v^eek. 

You can also mix this sand finish in a mixer. It will take loach 
less time. Tbe quality of the finish depends mostly on the screening of the 
sand. Ihe float ability can be inproved and the setting time can be lessened 
by mixing aged lime putty to the screened sand. 

Stucco Mortar. Hie finish coat for stucco is uuch the same as the 
first two coats.' It should have a ratio of 3-5 parts sand to 1 part Portland 
cement. S tu cco usually is similar to a sand finish in that they both have 
a rough surface but stucco is sometimes patterened or textured. Stucco is 
mixed in a irrfxer following the same procedures as mentioned before. 

Exarafiiing die consistency. The mixtures should be well mixed, uniform 
in color, avoid clijnps of materials (hard cement or inproperly conbined 
cement and sand). Cciisistencies will vary f r c a coat to coat and for the 
type of lath xjsed. If the materials are uniform in color and of the right 
consistency, it is evident that a good blend has been achieved. If the mixture 
is a little stiff, add a small measured quantity of water to achieve the proper 
consistency. Mix additional batches using tiie ^n y^ measured quantity of water. 
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Maintalnai>g a good consistency duriiig tbe plastering or stuccoing operation 
will give you good ^Vrorkability and adhesiveness. 

.Application of the plaster or stucco. As discussed before, most plasterers 
use the three-ooat system to apply plaster. These three coats consist of the 
scratch coat, t±)B browi coat, and the finish coat, as shoMn in Figure 23. They 
are applied in that order. Let's examine the mechanics of applylJig these 
three coats. 

Scratch Goat. Before you apply che scratch coat, prepare the surface by 
attaching screeds and grounds as necessary. Ihe thickness of the scratch coat 
should be between 3/8" and 5/8", but should not be less than 1/4" thick. The 
scratch coat serves a double duty, It stiffens the lath and provides a base 
for the brown coat. 




BROWN COAT FINISH COAT 



Figure 23, Three Coat Application 



After the screeds are in place, push some plaster from the plaster board 
onto your hawk by using a trowel. Hold the hawk near the surface and push it 
off the ha^ with a trowel, as shown in Figure 24. 

Push enou^i of the plaster through the lath to insure cccplete adhesion, 
as showi in Figure 25. Apply a strip of plaster about 2 to 4 Inches wide 
against one side of 1±b screed. Level the strip of plaster with the WDod screed. 
BecQove the W90d screed after the plaster screed is in place. You are now ready 
to apply the plaster, using the screeds as guides. 

After you fill the space between the screeds with plaster, level the 
scratch coat With the straight:edc;e and float the plaster into the low spots 
with the darby,- -as shown in Figure 26. 
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Figure 24. Placing Plaster on the Lath 

flASTBtSAK 




Before t±e scratxli coat sets, scarify the surface. This will provide a bond 
for the hxxMa^ggat. 

After the scratch coat has set (usually 4 to 5 hours at a tecaperature 
of 70P) you can fom 3/8-inch plaster screeds for the brown coat. As soon 
as the scr^ds will support a straightedge, you can start applyiong the 
brown coat. 

Brown Ck>at. The brown coat consists of a layer of plaster not less than 
3/8*' thick. Apply the brown coat and scarify it in the same manner as the 
scratch coat. It is during the application of this coat that the leveling 
is done. Before the brown coat dries, fom screeds for the next (finish) coat. 
If the brown coat is to have ceramic tile set on it, it is often called a 
neat coat. Also the neat coat is left smoooth and not roughened with a 
scarifier. More on the neat coat will be covered in the study guide on ceramic 
tile. 

Finish coat. You can start to apply the finish coat as soon as the 
plaster screeds will support a straightedge. The application of the finish 
coat (putty coat in this case) is accoccplished by following the seven steps 
outlined below. 

Step 1. The first step is to apply the material to each side of each 
angle (comer). Use a featheredge to straighten (wipe out) the angles. Straight 
angles are iiroortant to the appearance of a finished plastering job. The feather- 
edge is a tool similar to the straightedge. Figure 27 shows a featheredge. 
Apply patty coat mixture to the remainder of the x^l so it will be about 1/3 
inch thick. 

Step 2. Place a second coat of putty coat over the first coat before it 
dries. Never apply putty coat over dried putty coat unless you scarify the 
surface. Place the second coat over the first as smoothly and evenly as possible 
with a trowsl. It is usually mc^re efficient to start at the left end of a wall 
and wrk toward your right. 

Step 3. After the doubling-up coat, float the angles. This step consists 
of filling- in and squaring-up the angles (comers). Use an aluminum, plaster, 
fiberglass, or wooden float to work putty coat into a square, straight angle. 
Figure 28 shows the float held at a slight angle with the wall to keep the 
float fsoa "dlggtag in". 

Sti^ 4. After the angles have been floated, go over the surface once 
more. TiiXa consists of filling in blemishes or snail depressions ("cat faces"). 

Step- After i±B "cat faces" are filled in, wet the entire surface with 
a large brush". Use the trowel at the same time that the wettir^g is done. Usually 
the brush is held in the left hand, and followed up with the trowel in the right 
hand. Use long strokes all the way across the room or area, holding the trowel 
at an angle to "polish" the surface. 
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Step 6, Go Gfver t±)e angles (comers) This can be done easily 

with a paddle/ as shown in Figure 29, Note tne sharpened end v?hich is used 
to vrork into a-comer. 

Step 7. This step is a repeat of the water application (by brush) 
and tTGwellng operatixan to reciDve any small iinperfections. 

If a texture is desired on the finish coat, it can be achievted by 
using a float or other device, such as a vAiisk broom, to obtain tha finish 
desired. 




Figure 27. A Featheredge 





Figure 29. A Paddle 
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The procedures for the application of stucco are the same as with 
plaster but iisually the scratch coat and brovn coat are doubled up. In 
the double up ^wrk the stiffening of the lath and tlie leveling and plumbing 
of the walla is done. Again the finish coat is usually textured and is 
done by a float, or a whisk broom. 

Curing Procedures, Portland Cecaent requires moist curing the same 
as Portland Cemend concrete. If Portland is xjsed for all three coats as 
with stvj«;xto it mist be moist cured for at least 2 days at a tanperature 
above 50^ F, and then allovged 5 days to dry. If the scratch and brown 
coats are Portland cement it must be moist cured for 2 days and be allowed 
to dry for 5 days before the next coat of plaster is applied. At the end 
of each curing period, before the next coat of plaster is applied, wet the 
surface avenly to prevent the hardened plaster from absorbing the tnoisture 
out of the fresh plaster. If the previous coat is not wet the plaster may 
flash set or become hard to work with. Most types of plaster cures (sets) 
enough in 4 or 5 hours to hold the next coat. After you have applied each 
coat of piaster, it most be cured or allowed to set up before continuing. 
After the finish coat is applied it mist be kept moist for a period of lO 
days to minimize any possible cracking • It is then allowed to dry or age 
for a period of 30 to 60 days before painting. Because the plaster must 
dry and small plaster cracks may occur during or after the first heating 
season, late fall, winter, and early spring, it is best to wait mtil after 
a heating seasoa to paint. 

Repair of Plastered Surfaces. Regardless of how careful or skillful 
you are in the preparation of mort a r or application to a surface, cracks 
will occur. Sometimss this happens soon after the plaster is installed, and 
sometimes it doesn't happen until years later. 

Before you repair any cracked or broken plastered surface, make sure 
the cause of the failixre has been determined and the necessary repairs made 
to the structure so that the failure will not recur. 

The cracks that appear in masonry surfaces are of several types. Tney 
consist of structural, map and shrinkage cracks, and sometimes e.en sections 
of loose or broken plaster. Cracks and breaks are caused by a niinber of things. 
Some crcLcks are caused by settling of a structure, moisture infiltration caused 
by water leaking through a structure, and excessive moist air inside the structure. 

Although we can't prevent plastered surfaces from cracking, we can control 
the cracking by the ^oae of control joints. We can divide large areas into 
rectangular sections by this means. In Figure 30 you can see a control joint 
in a concrete wall ready to receive stucco. 
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Walls and, ceilings should be divided into rectangular panels, with 
control joints spaced a maxinun of 20 feet apart. Ihe metal used for control 
joints on exterior surfaces should be weatherproof and corrosion-resistant. 
When pi aste r oar stucco is applied to metal reinforcement or directly to a 
masonry surface, control joints most be installed directly overall all existixie 
joints In ti» wll. 

Structural Cracks. Structural cracks are easy to identify since they 
are usually large carcks (1/4 inch or wider) extending either horizontally or 
vertically entirely through the plaster. The tools used to repair structural 
cracks consist of a putty knife, a pointing and finishing trovgel, a sharp 
chxsel, linoleun l<nife, a hanmer, and a shallow mixing pan. Other cools may 
be used, depending on the width and position of the crack. 

To repair a structural crack, first ranove the loose mterial with a 
linoleum knife or chisel. Form the cracked surface into an inverted "V" sLiape 
so that the surface opening is narrower thm the base, as shown in Figure 31. A 
crack shaped in this manner will help bond the new plaster to the old . 

Oiip out ths old keyed plaster between the wood lath, so that a new key 
is formed when the patching material is forced into place. Brush all loose 
material out of the grooved area and if the base is made of vrood, wet the - 
wood lath and the edges of the grooved area to prevent suction of water from 
the fresh plaster. 

When you r^air a plaster sxirface which was placed on metal lath, widen 
the crack enough so that you can clean the mesh qpenings. Now when you force 
the patching plaster in the opening a good key is formed. After you have 
repaired the crack, you are ready to mix the plaster patching material. 

Patching a structural crack should be done with two coats. The cracked 
area can be repaired with the same type material used in the original construction 
or by applying a first coat of 1 part cement (any type) and 2% parts aggregate 
followed by a second coat consisting of 1 part lime and 1/2 part gypsum. 

Press the first coat of patching plaster firmly into place, filling the 
groove almost to the surface of the original plaster. Allow the plaster to 
set until it is nearly dry, but not hard; then complete the patch by applying 
the finish coat. The last part of the patching operation is to strike the plaster 
off flush with die orlgliial surface and trowel it smooth. Make sure that a 
solid bond exists between the edges of the patch and the new plaster. 

Map Gcacke. Map cracks consist of several small lined cracks usually 
concentrated in a small area. This type of crack is usually caused by 
improper bonding betwsen the plaster and the lath or inproper curing of the 
plaster. ' ~ 
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To r^>aic map cracks, mix a quantity of gypsuni plaster and water to 
a creamy consistency. Apply it to the cracked area with a paint bnish. It 
my be necessary to paint the surface a second time after the first application 
has dried to completely seal all the cracks. 

Shrinkage Cracks. Shrinkage cracks resanble cracks In appearance, 
bat are ordinarily confined to the finish coat. They do not extend entirely 
through the plastered surface. Shrinkage cx^acks usually result from eyeless 
WDrknanship, too rapid drying of the surface, ixosufficient troweling, trov^ling 
while the surface is too wet, or by trtweling after the surface has becooie too 
dry. 

Use the same materials and procedures to repair shrinkage cracks as you 
did to repair map cracks, Where shrinkage cracks penetrate through to the 
lath and will not retain a paint mixture, you should cut out the area and 
repair it in the same manner used with structural cracks. 

Loose Plaster. Loose plaster is Indicated by bulging and cracking of 
large areas of plaster surfaces. To determine the extent of loosened plaster, 
use a sounding rod or a blunt hanraer and tap the surface lightly. 

A dull sound will indicate the extent of the loose area, loose plaster 
may result fron excessive moisture caused by leaks in the roof, seepage 
through the exterior vsall, or plunbing leaks in the stiucture. The excessive 
moitsure causes the plaster to beccnoe soft and destroys the bond of the plaster 
to the base. Remember, before you repair any rLaiiagAr} area, the source of 
moisture laist be located and eliminated. 

To repair this type of failxire, you nust ranove all the loose plaster 
around the break until you locate solid plaster that is well-keyed to the lath. 
Also be sure that the lath is solidly secured to the structural -Fr a ny of the 
building. If a lath is defective, remove it and replace it with a suitable 
lath. A masonry base nust have at least 70% of the repair area roughened for 
bonding. Roughen it as you would have for the initial installation. 

Repair these areas by rqplastering them with the same materials as used 
initially. One precaution to take for replastering on a wooden lath base is 
to danpen the lath and the adjoining plaster as was required to repair structural 
cracks. 

Stucco. The repair procedures are the sacte as for plaster with one 
exception. Portland caooent shotxld be used for all the types of repair wrk 
done. Hydrcited lime may be added at a rate of 25 lbs per sack of cement to 
aid in the workability of the Portland cement mix. 

Plaster is applied in three coats, each requiring a certain thickness, 
caring and preparation before the next coat is applied. 
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Figure 31. Repairing a Structural 
Crack 



Figure 30. Contxol Joint 
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The plaster itself must be applied over a properly prepared base. 
The base consists of either wood, metal or gypsim board lath or properly 
prepared masonry surface. 

While many of the tools you will use to apply plaster are the san^ 
ones as you use to apply and level concrete mortar, you will also need a 
ha)54c, scarifier, rods, darbies and screeds. 

P la ste rin g requires that sufficient plaster is applied to tiie scratch 
coat to ixitere' a good key. The plaster itself most be properly mixed to 
create a ^goerf-bood and finish. The scratch coat, as well as the brown 
coat, nust be 'scarified and sufficiently cured before the next coat is 
applied. Sufficient plaster must be applied to provide a* uniform coat of 
minimum thickness. 

Plastering is the oldest art in tiie trades. Ifew materials and techniques 
are constantly adding to the skills and creative abilities of the mason. 

Plastering, a term applied to applying a cenaent-aggregate mix to an 
anterior surface, is called stucco ^*)en applied to an external surface. 
Certain preparations mist be made to the wall if plaster is to have a good 
base. 
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The aggregate and cement agenc differ for Inside and outside application, 
Ihe different^i^(cedients require different curing times. 

Scratch, browi and finish coats are normally applied for a full 
plaster or stucco Job. 

The finish coat way take on any appearance the mason may desire, or 
have the tima or skill to create. 

Repairing cracks in plastered surfaces requires knowledge of the causes 
of cracks, as well as the skill in actually repairing the crack. Materials 
used to repair cracks should be the same as the original material. Old 
materials must be removed to the extent that a good repair job can be acconplished. 
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~ ■ PUBLIGATICNS 

QBJECnVE 

Given AFR 0-2 and a list of publication nucnbers and titles, locate 
desired information in the nunerical index, with instructor assistance 
for most parts of the task. 

Given a connercial publication and a list of masonry tools and 
equipment, locate desired information in tt^ cocinercial publication, with 
instructor assistance for most parts of the task. 

Given an Air Force regulation, manual, and panphlet, locate desired 
information in the piiblicaticHi, with instructor assistance for nost parts 
of the task. 

INTRODUCriCN 

A ^^aster Publications library is autlrarized at base level by AFR 5-31.. 
This library will include many types of publicaticms by the base or higher 
authority. AFRs, AEMs aid AFPs that are issued by hl^ier authority arxi 
apply to the base will be included. AFR 5-1 establishes the various cat^ories 
and type of Air Force publications and explains their use, 

A base organization may, upon approval of higiher authorities, have a 
publications file containing all the publications needed and used by it; 
hov«ver, due to the great expense COTnected with the AF publications systems, 
only a miirinun nuriber of functional libraries and individual sets are authorized. 

IXiring the time you are in the military it may cu\Ll for you to look up 
and use Air Force publications and comnercial publications. This porticn of 
the study guide will cover this type of information, 

INFC»^ftTION 

Assigimmt (Day 20) . Bead and study the material in this study guide 
and answei the questions. 



AFR 0-2 

AFR 0-2 la the Nuiberical Index of Standard and Recurring Air Force 
Publicatianar-- Nbte that the ''0" in 0«2 denotes that the publication is an 
index. Figure' 32 shows the way Air Force publications are listed in AFR 0-2 
under series or category nimbers. AFR 0-2 contains a numerical listing of 
published Air Force manuals , pai^W^ets , regulations , recurring periodicals 
and visual aids. 
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Sane publication series rojonlbers and subjects for AFRs, AFMs and AFPs 
are as foUoira: 



1- Aerospace Bbslc Doctrine 
5- Ribllcations Management 
^ Porms Bfanagement 

10- Adnfiinistrative Ccnmunications 

11- Adninistrative Practices 

34- Personnel Services 

35- Military Personnel 
50- Training 

66- Equipment Maintenance 

85- Civil Engineering - General 

127- Safety 

205- Security 



15 — MIUTAXY PEKSONNEL 

Cluiitn • I 

^ 3}-2 9JttJ6S OccupiUKMuJ Afulyitt Proc*bUrcs for Conduciinf Occu{wUo(vd 
S4irvcy« and Air Foroc Spcctatiy EvaluAiiofu 

R 3»-3 lUunM Seme T>%tm 

Ctufifct 1 2 

R 35^ PiunTO luuc and Control of MeaJ Cvdt 

14 2U»n6i9 PhyucaJ Evaiuation for Retention. Retirtmcnt «x»d S«f)vstton 
Chanis' j 4 3 6*7 

y 3^ ' IScp69 PW ~ Yo*«r Ri«hu and ligations Under the G«ncva Convcntxw 

R 3^ ]ittJ74 Separaiton Documents and GcneraJ Separation Prooedurta 
Chanfca • | 

M J5-7 SOct7! Service Rctiremctiu 

Chanfca 1 2 3 4 3 6 7 



DPX08 F 

DPX F 

DPMAJ S 

LOYUV S 

DPMRR F 

SAFOl F 

DPMAK F 

DPMAR F 



R 39-1 
Vol t 



Vol 2 
P 3»-3 
R 39^ 
R 3^5 
R 3^ 
P 3»-7 
R J»-9 



39 — ENUSTED PERSONNEL 

29Dec6i9 Pan On«— Airman CUwflcatMn Manual 

2 4 6 1 9 

11 12 13 14 16 alT mlt > 19 

29Dac69 Pan Two—Aimua Ouaifksuoo Manual 

26Fcb70 CuMk for the Administration of Enlmad Woman ta the Air Fort* 
3May74 Airman Rctrauunf and Lateral Training P io fiaiiM 
26Jun74 Air Force AirmM Ajde Pobcy 
30Mar72 RcapoiwbiltM of NonooounwiORad Offloan (NCOa) 
2IJan74 Airman Carair Ufoimbon 

16Dec71 AF Fonn 1302. Atr Forca S<»cialty Coda (AFSC) Coav«nioa EatMnaia 
Rcoon IKCSi HaF— P26S) <cc\ 



DPXOS 



DPX 

DPW F 

dpppa s 

DPXVE B 

DPXOS S 

DPMMB X 

DPPPA M 



R 85-t 
P 15-1 

R 

M tV) 
R 19-4 
I M 19-4 



19A{)r74 
14NOV67 



P 19-4.9 



10Qt9« 



IOkS* 



t5 — aVIL ENGINEEKING GENERAL 
Raaouraa aod Work Poraa MaM#^aM 

Elsctrioal Fac*lin«B Salt PncooM Hattdbeok OU^riM, 2IMay74. iacluda 
PMaly Howaif far ffwtiil ri|ilnjfi« at W»aaich m 



I of E^wpaaoit laaiaUad ia AF Consmicnoa 
HaiBiawiiiia and Ct^mii taw M a iho di for Buihtiap aad Scnicturai 

PfOiicooB of Wood 



PR£MA 
PREEU 

PRENB 

PR£ES 

PRE 

FREES 

PREV 



M tV17 
I M I9»ll 



•R 19-19 
M 19-20 



3Nov9l 
10c«57 

26A^74 
llA«f9I 



rtaiaiiaaaiia mA Opaniion of Elaeine PlaM md SyttaaH 

riiia'niiTi Mid Ofmuim at irrfr %»ii u i. Air 
Evi^onAv CntUmt mi Hirfciainl V< 
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Figure 32. Exanple of AFR 0-2 
Series and Cateeory 
Nunijers 
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Air Force publicatiais are listed mmerically by series from Series 1, 
Aerospace Baaic Itoctxiiie, to Series 900, Awards, Cereooonies, and Honors. 
Within theae listings are piilications of interest to technical specialists. 
Some of those are: Series 127, Safety; Series 35, Military Personnel; 
Series 50, Training; Series 85, Civil Engineering - General; and many ia>re. 
If you do not Iokw the series number refer to the alphabetical list of 
subjects and series assigned to Air Force Publications within AFR 0-2, It 
is jiist an alphabetical index for AFR 0-2, as yx3u can see by looking at Figure 33 



ALPHABETICAL UST OF SUBJECTS AND SERIES 
AS' GNED TO AIR FORCE S^BLKTATIONS 



Subject S€ries 

Accounting and Finance 177 

Aoquititiofl Manafcinent 800 

Administration Manafcment 4 

Adminiitrative Communicationi .. 10 

Administrative Practices 11 

Aeromcdical Evacuation 164 

Aeroipace Medicine 161 

Aerospace Doctrine 1 

Aerospace Operational Doctrine . . 2 

Aerospace Systems Security 207 

Air E.ie Defense 206 

Armament 136 

Audio Visual Systems 95 

AuditifV .. .' 175 

Automatic Data Processinf 

Systems and Procedures 171 

Automatic Data Processing Systems 

in Support of Health Care 

Delivery 165 

Awards, Ceremonies, and Honors . 900 

Budget 172 

Chaplain 265 

Civil Air Patrol 46 

Civil Enjineerins - Fire 

Protection 92 

CWil Engineering - General 85 

Civil Engineering Programming ... 86 

CivilUn Personnel 40 

Claims 112 

Commissaries 145 

Communications -Electronics ... 100 
Command and Control and 

Communications 102 

C6mptrolkr 170 

Contr»ctor DaU Management ... 310 
Control of Maiufement Systems . . 600 

Cost Analysis 173 

DaU Automatson 300 

Dental Services 162 

Dependenu Education 214 

Destgnating and Naming 

Defense Equipmaat 82 

Disastar PMpivi^fiaa 355 

DocumttttatioQ 12 

Educatioari SMVlott Propam 213 

nmii^'fc^ii—i 101 

riiiiiii<K—— 39 

Ejt9^mammttm tHalKtiwi 19 

E^MipSMt IMmmm 66 

ExdMHfa SMvtot 147 



Subject Series 

Facility Construction 89 

Facility Deugn and Planning 88 

Family Housing 90 

Federal Supply Cataloging 72 

Flying 60 

Flying Training 51 

Food Service 146 

Fonns Management 9 

Fuels. Prope Hants and Chemicals . . 144 
Grave:! Registration and Mortuary 

Affairs 143 

Ground Safety 127 

Historical Dau and Properties .... 210 
Housekeeping and Nonhouse- 

keeping Quarters 140 

Indexes 0 

Industrial Manpower 79 

Industrial Resources 78 

information 190 

Inspection 123 

Inspector General 120 

Intelligence 200 

Judge Advocate General 110 

Laundry and Dry Cleamng 148 

Libraries 212 

Logistics *00 

Maintenance-Engineering and 

Supply 65 

Management Analysis 178 

Management Engineering 25 

Manpower 26 

Mapping, Charting, and Geodesy . . 96 

Materiel Progranuning 401 

Medical Administration 168 

Medical Education and Research ..169 

Medical Materiel 167 

Medical Service 160 

Military Airlift 76 

Military Justice Ill 

MiUtary Personnel 35 

MiiiUry ^rsonnel Procurement . . 33 

Military Reconls 31 

Misaion Employtnent Tactics 3 

Motor Vehicles 77 

Natural Resources 1 26 

Nonappropriated Funds 176 

Nuclear Safety 122 

OfHcer Personnel 36 

Operational Requirements 57 

Operations 55 



Subject Series 
Organization ^nd Mission - 

General 20 

Organization and Mission - 

Departmental 21 

Organization and Mission - 

Field 23 

Oversea Areas 216 

Packaging and Materials 

Handhng 71 

Personal Affairs 211 

Personnel 30 

Personnel Services 34 

Postal and Courier Operations .... 182 

Procurement 70 

Production 84 

Prosramming 27 

Publications and Forms Require^ 

ments and Disuibution 7 

Publications Management 5 

Quality and ReliabUity 

AssurarKe 74 

Real Property Management 87 

Real Property Operation and 

Maintenance 91 

Recreation 215 

Redistribution and MarkeUng 68 

Reproduction 6 

Research and Development 80 

Reserve Forces 45 

Safety 127 

Schools 53 

Search and Rescue 64 

Security 205 

Security Police 1 25 

Special Chril Engineering 93 

Special Investigations 1 24 

Special Publications Systertu 8 

Special SubjecU for Inspection ... 121 

Specifications and Standards 81 

Standardization 73 

StoravB and Warehousing 69 

Supply 67 

Technical Training 52 

Training 50 

Transportation and Traffic 

Manafement 75 

Value Ei^^neering 320 

Veterinary Servioe 163 

War Planning 28 

Weather 105 

Writi^ Ira p rov— ift 13 



Fieure 33, Escarrole of Alphabetical List of Subiects 
from AFR 0-2 

Air Force publicatiCTis are filed numerically jiist as thev are listed in AFR 0-2. 
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0CM1ERCIAL PUBLICATIWS 



The TnQ3onr7 shop in which vou will v)ork will probably have a file 
of booklets* manuals awi pacophlets that have been provided bv the 
manufacturer of the equipment in the shop. Ihese publications will 
provide information on the operatic^ and maintenance of each piece of 
equipassnt. You should never attoipt to operate a power tool with ^^ch 
ycxi are not f arinLliar nor should you make any repairs without first 
readjjcig the manufacturer's manual for that tool, 

CoDinercial publicatioos may also include catalogs frcxn x%hich tools, 
parts for equipment and supplies may be ordered. It is important, 
\*ien ordering frxxn a catalog or manufacturer's parts list, to insure that 
you have the correct stock mirher or part nuonber. It is also inportant 
in order to save time vAien looking for specific information to first look 
in the general index. 

AIR FORCE REGULATIOSS 

Air Force Regulations announce policies, assign responsibilities, 
direct actions, and necessary, prescribe brief procedural details. 
Regulations are permanent directives and apply to all Air Force military 
and civiLlian personnel . 

Exannples of a few AFR' s pertaining to you in the Air Force are : 

AFR 35-10 Dress and PersOTial Appearance of Air Force Personnel 

AFR 39-1 Airman Classification Reaulatlon 

AFR 85-2 Resources and Wbrk Force Management 

AIR FORCE MANUALS 

An Air Force Manual mav be eeneral in content and deal with princif>les 
of doctrine, it mav be a conipilation of material related to an entire 
function, or it mav be a step-by-step directive on the acconnlishnent of 
an operation. Air Force Manuals are also indexed in AFR 0-2, 

Manuals are also issued to support specific training requirements 
and to dlsseodn^te study and reference materials, 

E3canf>lea of a few AEMs per*"inent to technical fields are as follows : 

AFM 50-25 aoiall Arms Ranges 

AFM USAF Supply Manual 

AFM 85-3" Paints and Protective Coatings 

AEM 85-42 Carpentry Handbook 

AfM 126-2 Natural Resources - Land Management 
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There are nmy manuals, called Field Rjblications, written and 
published at a Major Air Force Coranand level or lower that are not nientioned 
in this text- "These manuals pertain only to a specific Air Force cannand and 
cannot be satisfactorily taught in a course of this type. Upon being assigned 
to a major caiiu-*jd (SAG, TAC, t^C, etc), you should become familiar with the 
conmand' publijcations applicable to vour iob. 



AIR FORCE PAMPHLETS 



Pamohlets usually contain infaonation rather than directive material. 
Thev are usually issued as a brochure or booklet and may be written in 
an informal style • They are permanent in nature, but whai practicable, 
an expiration clause may be indiided. 

Examples of a few AFPs pertaining to technical fields are as follc^^TS : 

AFP 18-4 Proiect Save Enercy 

AFP 35-1 Electrical Facilities Safe Practices Handbook 

AFP 88-26 Construction of Secure Conference Rooms (POUJ) 

AFP 88-41 Interior Design 

There are oth r indexes and publications (many others) in addition to 
those outlined above: however* the above are the ones most xiseful to you. 
Visit your maintenance administrative section and become familiar with the 
publications listed. You vrf-11 find that personnel in tbid adminstrative 
career field have a good knowledge of the various publicatlcns systems and 
vri-ll always be able to assist you in locating and obtaining the publications 
needed* 



SUtl«^Y 



Air Force R^ulaticns announce policies, assign responsibilities, and 
direct actions. 



Air Force Manuals contain permanent and detailed instructions, procedures, 
and techniques that enable personnel to perform their duties. 

Air Force Pamphlets usually contain informative, rather than directive 
material. However* some are directive, as in the case of AFP 85-1. 

Air Force Msouals, Pamphlets and Regulations are indexed in AFR 0-2 alons^ 
with Becurrim Periodicals and Visual Aids . 

Ecnilpnent' manufacturers publication should be referred to prior to attenpting 
to operate* car'repair equipment you will have in your organizational activity. 
These same publications \dJ.l also be useful in ordering parts and supplies and 
may be the only published source of information available. 
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To be of nwvtTwm value to voxjr organization and the Air Force, vou 
should imke a great effort to keep current on new publications and changes 
to ptdblicatlxiis pertaining to you and your organization. You should 
especially review new Indexes frequaitly for the purpose of identifying new 
publications which will assist you in your work. 



qUESTICNS 

1. Which numerical index lists Air Force Manuals and Paaphlets? 

2. What type information is contained in Air Force Mmuals? 

3. What type infornation is twnnally ccntained in Air Force Parcphlets? 

4. Whicn section of your organization will assist you, in obtaining the 
publications you require? 

5. What type publications are indexed in AFR 0-2? 



REa?ERENCES 

AFR 0-2, Nun^ical Index of Standard and Recurring Air Force Publications 
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INSTALLING WALL AND FLOOR TELE 

OBJECTIVE 

Given specifications and the tools and equipment for tile wrk, and 
observing safety precautions, cut, drill and shape ceramic tile, with 
instructor assistance for most parts of the task. 

Vforking as a maiiber of a team, lavout an area for tile and deterrnine 
Che nurber of tiles required. The ccnpleted area taist be ready for the 
applicaticn and the quantity of tile determined. Instructor assistance 
my be provided for most parts of the tack. 

Given wall tile, ad hes ive and a prepared area, apply the adhesive and 
tile to a specified area. The dlle must be Installed plvmb and level, adhere 
to the surface, and nresait a plsaslane; appearance. Instructor assistance 
may be provided for nost parti^ of the task. 

Given floor tile, adhesive, and a prepared airea, apply the adhesive 
and floor tile to a soecified area. The tile most be leveled and spaced, 
adhere to the surface, and present a pleasing appearance. Instructor 
assistance may be provided for most parts of tt^ task. 

Given tools and materials, grout tile ioints to specified depth and 
clean excess grout from the surface. Finished work must present a pleasing 
appearance and the ioints filled to the specified depth and excess grout 
removed. Instructor assistance may be provided for nost parts of the task. 

INTRODJCnON 

From ancimt times man has losed t±in baked cLay shapes (tile) to cover 
other structures. Specimens of tile made in 6000 B.C. exist in mig«nnfi of 
the vrorld. Originally, the word "tile", as related to building construction, 
referred to the baked clay tiles used to cover floors, roofs, walls and other 
structures . 

Today there are several types of building rrvn-firimi used to cover various 
parts of structuces and referred to as tile. In most cases, tile made from 
products otim( tiian clay are identified by placing the type of material 
before the wed "tile". Some of these are alxminum, plastic, asphalt and 
acoustic tile. 

Assignment (Days 20, 21, 22, 23) read and study the material in this 
study guide. 
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Cerandx: Tile 



As a BMKnry apprentice, you will be working wLt±i masonry specialists 
installing mod repairing ceramic and quazxy tile surfaces. Any tile made 
of clay and bated In kLkis is called ceranic tile. In this study ^Mide 
will discusa typea. classification shapes and sizes, and irsthods of 
setting tile. The procedures for preparing wall and floor surfaces to be 
tiled, setting wall and floor tile, cutting tile, and the care of tools and 
equipment will also be discussed. Installation of both wall and floor tile 
will also be covered, along with grouting of the tile. 

Before you learn hew to set ceramic tile, you need to know the types 
of tile, shapes and sizes of tile, and classes of tile which are available 
for different uses. 

Anong the characteristics you Toist consider when selecting tile for 
a job are the tj^s, the classes and the shapes and sizes of tile. 

Types of Tile. Tile are made of clay and dried in a kiln. There are 
many types of tile available on the market today, but the types that you 
will be concerned with most are glazed tile, quarxy tile, and mosiac tile. 

Glazed Interior Tile. Notivltreous tile are nonnally A% by A% inches 
or 6 by 6 inches square. They are used on walls and floors. Aliminuni 
oxide powder is added to glazed floor tile to form a nonslip surface. 

Glazed Exterior Tile. This tile is weadierproof and siini.lar to glazed 
interior tile in appearance. The main difference is that this tile has a 
senrLvltreous or vitreous body \Ailch enables it to withstand severe freezing. 
It is used for covering fronts of buildings, swJianixig pools, etc. It is 
available in the same sizes and shapes as glazed interior tile and can be 
obtained in a variety of colors. 

Quarry Tile. This type of tile is xariglazed and made of a cheaper grade 
of clay. It is normally in earth colors of orange, red, or brown. Quarry 
tile is made by the process in \^ch the clay mixture is extruded and the 
tile is cut to lengtli by mems of a wire. The tiles are then fired in a 
kiln (oven) . Quarry tile is usually 1/2 to 1 inch thick and underscored 
on tte bottom. They are laid with tlia smooth side up and are ideal for use 
on floors in VdSxbeos, entranceways, etc. , v^iere traffic is heavy. They 
resist the AMcptlon o£ moisture. 

Mosaic Tile. A vitreous tile that is popular for use on floors, bath- 
rooms, sbamtt SOGOB, oountertops, table tops, etc. , is ceramic mosaic. These 
tile are aaatl^ milHrolored squares, rectangles, and other shapes pasted 
in position cri sheets of paper to form a pattern. MDsaic tile are set vising 
the same procedtires as ceramic tile. 

Classes of Tile. The ^^unrtr tile industry has adopted a classification 
for r^ramin tile based on the percentage of water the tile will absorb. On 
this basis, there are four classes of tile: 
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(1.) Itoivitreous - A tile that will absorb ncre than 7 percent 
of its \jel^ In nDisture. 

(2) SenLvitreous - A tile that will absorb nore than 3 percent, 
but less than 7 percent, of its vjeight in iioisture. 

(3) Vitreous - A tile that will absorb less than 3 percent of 
its weight in moisture . 

(4) liipervious - A tile that will resist the absorption of 

moisture. 

The sendvitraous and nonvitreous tiles must be soajked in water before they 
are laid to prevent them from absorbing water from tire martar. 

Shapes and Sizes of Tile. There are many sizes of ceramic tile 
manufactured today; and, there are many shapes of each size. The most conmDn 
size is the 4% - by ^-Inch ceranic tile. Some of the shapes of the 

by A%-iiich ceranoic tile are shcjwi in Flg^ace 34. Edfferent manufacttorers 
make various shapes to meet their own requirements. Cbmer tile are made 
in a rl^t and left pattern for \jse In opposite comers . Gonsequaitly. they 
are desisted "R" and "L" for rl^t and left. ^ / 

There are also various shapes of trim tile. Figure 35 shws seme of the 
more coanxxi shapes of tram tile. But here again, each nanufacturer makes 
many dij^erent shapes for various \ases. Notice in Figure 35 the cap or 
curb tile. These can be fitted very easily around a lavatory or kitchen 
sink. Fi^ire 36 shcTws how scire of the^ various tiles are used in a bathroom 
installatixxi. Study this figure and yoa can see how various shapes are used. 

Some types of ceramic wall tile have lugs that stick out 1/32 of an 
inch to aid In keeping the proper grout joint of 1/16 of an inch. The 
liigs are not figured into the size of the tile. If it was figured into the 
size the cocinon size would Increase by 1/16 of an inch. 

Setting tile used to be a job for a professional workman. But today, 
new materials, adhesives, tools, and practices have nwHo it easy for a person 
with a little practice to make a professional-looking job. Basically, there 
are two methods of setting tile. Che method uses an adhesive to hold the 
tile to a surface, to the other method, the tile, are set into a plaster base. 

Most tiie today are set ijsing the adhesive method; however, the plaster 
base is stUX'used ^iiere tile will be subjected to water in such areas as 
on floors and atetnd kitchen sdnks. We will cover both methods, but let's look 
at sgme practices which will be used, regardless of the tj^pe of installation. 

Again, setting ceranic tile is not difficult nor does it require a lot of 
experience to do a professional looking job if you learn a few basic practices. 
Some of the practices that you mixst leam are how to cut and fit a tile, how 
to cut around a pipe or other fixture, and how to join tile at a comer. 
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CAP on CURB TILE 



Figure 35. Sliapes and Sizes of Trim Tile 



Cutting and Fitting Tile. Seldcm are walls laid out lAiere the tiles 
can be set vithout cutting them. This cutting normally requires a straight 
cut ^which can be done in several different ways. One mettod, and it is the 
best method tx> .use vghen a smooth cut is desired, is using a tile saw. If 
there is no* power available use a tile cutting machixie (tile cutter) to 
cut the tilm. In the event that a tdLle saw or tile cutter are not available, 
in an eaBrgaacy, die tile can also be cut with a glass cutter. You can 
smooth tim cat edgie of a tile cut with a tile cutter or glass cutter with 
a carboruadupi stcxie. 

Holes, notches. for pipes, or other irregular cuts are made xising a 
variety of tools. When a hole is to be cut in a desired location on a tile 
a hole breaker should be used. A tile haonier is used with the h3le breaker 
to punch the holes, as the hole breaker sinply holds the tile as showi in 
Figitce 37. A tile hanmer can also be used to renove tile from a wall or floor. 
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COVE BASE 



Figure 36. laical Places of Use for Wall Tile 

Vlhen you tise a tile sra/ follow the same safety procedures that are 
taken ^iien using the masonry saw, i.e. , use a grounded plxjg (three prong plxog) , 
before chflngji3aR.a blade unplug it from the power source. Mark the tile with 
a grease p^ObsT (water will woash away a pencil mark) , and place it on the 
cutting tAKl^^^ligptog the mark in the middle of the channel for the blade. 
Taxn on tbfugmi aad punp and allow the water to pass over the blade before 
slowly pu^mg tlia cuctlng table into the tile blade. Odce the cutting is 
coxpleted-Qijm odEf the equipment and clean the equipment as necessary. If 
using a tile Tcutter mark the tile widi a pencil \4iere you want it cut and place 
it in the machine as shown in Figure 38. After fastening in the machine, 
score the tile as shown in Figure 39. 
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Figure 37. ^faking a Hole with a Hole Breaker and Tile HaciMr 



After you scope the tile, break it by pressing down on the handle of 
the tile machine, as shown in Figure 40. If you don't cut close enough to 
tlie line or leaive a rough edge on the tile you can snooth the cut with a 
^^^^orundun stcoe or electric grinding wheel. Wear goggles or a face shield 
when using^tMB grinding \*ieel, as tile chips easily. Notches for pipes or 
ot±ier im^ulm: cuts can also be made by marking the area with a pencil. Use 
tile nippers "to nibble asmy small bits of tile inside the scored lines Do 
not take large bites or the tile xd.ll break in the wrong place. A cut tile 
and a pair of tile nippers are shown in Figure 41. 
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Figure 38. Placing a Tile on the Tile Cutter 



Preparation and Layout for Wall Tile. The most Important step in the 
setting of v«ll tile is in the preparation of the surface. Very little 
preparation needs to be done to new construction. In new construction the 
walls are generally now made from gypsum board and in seme cases are still 
plaster. With new caistruction the walls usually have no fixtures installed 
to make application of the tile sinpler. In some cases, remc3ve those fixtures 
that are not to be tiled arcxjnd to make a smooth level surface. Hie walls 
to be tiled should also be primed, to seal the surface, before the application 
of the adhesive: If ytxx are to tile an existic^ wall renxave the shoe molding, 
baseboacrd and all fixtures that you are not goJx^g to tile around. Also, ranove 
the tovrel bars, sbcKKX curtain rod, soap and toilet tissue receptacles, and 
switch and a^Let plates. Place a cloth over drains, especially the dcain in 
tb& tub. Banove the handles and escutcheon plates from faucets. Wtap the 
threads withTinasklng tape for protection. Check the walls for loose plaster 
and paint. If walls have been painted with calcdmine, or other paints that 
are not well-bonded, wash the wall with trisodiim phosphate or another suitable 
detergent and rinse thoroughly. Fill all holes and cracks with patching plaster 
and viiai thoroughly dry, sand the surface smooth. 
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Figure 41. acting a Tile to Fit Aroimd a Pipe wLtli Tile Nippers 



If the yaall is very rcxa^, out of pliirib, or the plastering is badly 
cracked, cover it with %-lnch gypsum wallboard. Waterproof plyvrood, 3/8- inch 
thick, can also be used. Do not use soft fib^boards or soft ^^terials to 
level the surface. Calk all joints aromd pipes and fixtures. Prime the 
walls with two coats of a good quality wall primer. Brush or roll the first 
coat on vertically. When it is dry, brush or roll tt^ second coat on horizontally 
Make certain all joints, cracks, and comers are sealed. If pirfmer is not 
available, lose a good quality of shellac. 

Laying Out the Job. After you havt prepared the surface and you have 
selected the tile, the next step is to layout the job. Tha success of your 
job depends largely on your ability to keep the tile level and plunob. In 
deciding where to start reoecDber the wall should be tiled first. In order to 
keep the rows of tile straight and level, it is necessary to make certain that 
the first row (cove base row) is level. 

Before yoa set the cove base row of tile you must check tha floor for 
levelness ^th a mason's level. If it is vmeven, tha floor nust be leveled 
before tihe^oaiwe base tile are set, 

Tha wall'bf course nust be marked for the cove base vAiich nust be perfectly 
level all the way around tha room. Place a mark, by use of a level, on each 
wall at the height of the cove base row, as shewn in Figure 42. 
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THIS HARK MUST EXTEND 
ALL THE WAY AROUND 
THE ROOM 



Figure 42, Marking the Ccjve Base Course 



There are toro ways to lay the tile out for the first row (cove base) . 
In either case, first mark the center line of the wall, then you can start 
tile, as shown an Fi^ire 43A, or as shown in Figure 43B. Use the method 
that will require the least cutting. If possible, place cut edges of tile 
in a comer where they will not be too obvious. Ihe center line should be 
marked the height of the tile work. The area around the bathtub should be 
tiled at least one row higher than the shower head. The walls around the 
lavatory should be tiled at least two courses higher than the lavatory. 
Ordinarily the side walls are tiled to a height of 50 to 51 inches (10 
courses plxis the edging cap and the cove base) . 

Tiling a Wall Using an Adhesive. To tile a wall using the adhesive 
method, spread the tile adhesive on the wall with a trowel, as shown in 
Figure 44. Hold the trowel at an angle of apprccdmately 30° and it will 
leave the proper anount of adhesive on the -vkLl. 

Using this adhesive, you can set wall tile directly on gypsun wallboard, 
plaster, brdLdc, masonry, concrete, plywood, and asbestos board surfaces that' 
have beai prjaed with a primer or shellac . Apply adhesive to the wall . Do 
not leave any bare spots on the surface. Mast tile adhesive will set up in 
about 30 mtwiTeB , so don't apply the tile adhesive to a larger area than 
you can flniafa within that time. Since there are different types of tile 
adhesive ,.dB^Jx:w the manufacturer's instructions printed on tte container. 
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Figure 43. Laying Out Tile 

Prom time to time it may be necessary to apply the adhesive directly 
to tfbe tile. This Is called butter iqg and consists of appl3rLng the adhesive 
1/16" thiokjn a circle to the back of the tile. When this method is 
used at Ieas€.60 percent of the tile is co\7ered with the adhesive. VJhen 
tiling a wall always set the cove base tile first. Set the cove base tile 
and check to assure it is level with a mason ' s level . Apply the vjall tile 
in level rows on top of the cove base startling at the center line and set 
the tile toward the comers. You may have to cut them to form in the comers 
but this will help to keep the tiles along the center line pltmih, even if the 
comers are not pluni). Ifeke certain that the frictim bars (ridges) on the 

61 



326 



Figure A4. Spreading Adhesive with a Notched Trowel 



back of the til^- are horizontal . Tap the tile lightly with the handle of your 
trcwel as you set it cn the wall. This will set the tile firmly enough to 
keep it in place. CJontLnue setting the wall tile until you have one rx:^ 
extendii^ tne length of the wall to be covered. After completing the first 
row, check tiie joints to make sure they are all the same width. Use the 
point of }83iir. pointing trowel to adjust any tile that are not spaced properly. 

Some ceramic tile is manufactured without the Ixogs. These tile are 
spac e d with small rubber spacers, pieces of wooden spoons, toothpicks, or 
stirrers of the correct thick:iess. These can be broken into parts and inserted 
between the tile to seir^ as spacers, see Figure 45. 
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Fig-rre 46. Ls\'Bllng Tile 



Figqre 45. Tile Spacers 



After you have laid one coaplete row of wall tile, place a level on 
top of the tiles to inake sure they are level. The proper method of leveling 
tile is shown in Figure 46. If the reading is level, posh \jp any low tiles 
to the bottom edge of the level by raising then with the point of your pointing 
trowel. Place a rubber spacer under the tiles you lift to hold than in place 
until they set. If the tiles are not level, raise them up against the level 
until you get a level reading. Aft^ you get the level reading, bring the 
remaixui^ tiles to the line established by your level. 

When the first row of tile ii^ level, set a few rows lasipg the same 
procedures. Level the rows as you conplete them. After the tile wall is raised 
to the desired height, accordii^ to the drawings and specif icatiais for the job, 
butter and set the bullnose cap at the top of the tiled surface. Aline vertical 
joints by eye. After all the tile are set take a straightedge (short board) 
and banmer and btet and float ttie tile. 

To beat the tile into a smcoth surface, hold the block at one end with 
the flat sbim aapixiBt the surface of die tile. Then move the block along the 
wall and bMt tHa tile, as shown in Figure 47. After completing the beating 
operation>'^elean tiie tile joints to allow room for the grout material . The 
purpose of fltSatlng a tiled surface is to aline the tile and space the joints 
like ttey were beforie they were beaten in. During the process of beating the 
tile, you set up vibrations that could being moisture to the surface (back of 
the tile) and cause scooe of the tile to be loose. To get these tile back in 
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Figure 48. Floating the Tile 

Sf?'t.£I°E?LE°^i-^i°?,l ^ Sently float the tiled surface. To do this-. 

2S with the aat face against the tiled surface and neve it 

back and forth applying very little pressure, as shcjwn in Figure 48. Miust 
tl» space betov^ the joints ^th the point of your pointinTtxowel . Allow 
the tile to set for at least 30 nrinutes. -jAiile you are ndxlSg the tile grout. 

■^i???® "^^^ Around Obstacles. When tiling up a wall you may encounter 
?^^?^ ^"^^S to be tiled around, such as a bathtub.^ Leave 

1/8 clearance betwaen the wall tile and the pipes or tub (fiKf^res to 
be tiled around) for contraction and expansion. 

Tiling a Wall Using the Plaster Method. This method is normally used in 

"^^^TtS^^^i: 2?^® °^ is ^ laopular as the adhesive 

method because of the anoount of time required for Installation. 

Preparing the anrface. Preparing a wall surface to receive the tile 
^ ™®Lr*'v'™'^ preparing it to be plastered. Walls to be tiled (except 
SSeSr^'l^^."^" ^ ^ coTKiition)"" 

Af ter-^ base lis properly secured, you can start mixing the irortar. 
^ere^e three coats of mortar used to prepare a t^all surface which is to 
be tiled; a scratch coat, neat coat, float or settii^ coat. 
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Applying the Scratch Coat. The scratch coat consists of 1 part portland 
ceaaent to 3 jwets sand, with the addition of 10 percent hydrated lime by 
voluDoe of the cement used. 

After pKoperly ndxing the materials for the scratch coat, apply the mortar 
to the baae according to the thickness Indicated on the drawlr^s but in no 
case less than 3/8 Inch thick. Apply it in the saoc manner as you applied 
plaster. While the mortar is still plastic, score or scratch the surface 
with a scarifier to provide a key for the float coat. Keep the scratch coat 
moist until it is danp set before appljdi^ the float coat. 

Applying the Neat Coat. The coat consists of 1 part portland cemait and 
3 parts sand. 

After properly mixing the float coat, use the mortar to fasten the base 
screeds (strips of wood 3/8 inch thick and 1 inch wide) securely against the 
scratch coat. To oo this, apply a strip of mortar about 1/2 inch thick to 
the wall and press the base screed firmly against the nortar. This will tempo- 
rarily hold the base screed in place. Then apply mortar to an area (against 
the sides of the base screed) 3 inches on each side of the base screed to 
be sure it will stay in place. 

Like in plastering, the screeds will act as a guide to help you obtain 
a straight wall with a uniform thickness during the screedli^ process. Apply 
the float coat between the base screeds, and screed the surface off until it 
is level and plunb. Use a level and straightedge to make sure you have a 
true surface. Now you are ready to mix the tiaat coat arxi start setting the tile. 

Applying the Float Coat. This coat consists of a mixture of portland 
cement and water m i x e d to a consistency of putty or a cannercial type of cenr^nt 
mastic. 

Before wall tile can be set it nust be dioroughly soaked in water. Soak 
the tile in water for a miniTTim of 1 hour to prevent the tile from drawing 
moisture fron the neat coat. There are tw? methods used for appl3rLng the 
float coat of portland-cement mortar, the floating metlKxi. ani the butterine 
method. . ^ ' ^ 

The floating method consists of applying a skim coat of ncrtar about 
1/16 inch tWbck to a section of wall surface that can be covered with tiles 
within 30 niautas. If the tile is not set witiiin 30 minutes, the mortar will 
dry up and the tile will not adhere properly to the mortar. When the floating 
metliod la uead, tije tile must be snapped Into place to force the air from 
behind the tile and obtain a good bond. 

Usli^g "the buttering method, you apply about 1/16 inch of mortar to the 
back of each tile. When this method is used, at least 60 percent of the back 
of each tile must be covered with mortar, then it is set arxi tapped into place. 
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This sectlm asauzes a good bond between t±\a tile and the surface. (The 
buttering mediod is always used to set tile trim. ) New that you understand 
hew to apply the float coat of portland-canent mortar, we will discuss the 
procedures for setting wall tile. 

Setting the Tile, When tiling a wall, alwBiys set the cove base tile 
(tile at the base of bottom of the wall) first. Using the har«ile of your 
trowel, tap the tile to insure that the mortar evenly spread behind it. 
Set the remaining cove base tiles In the same nvsmer. The layout and 
alignment of these tile ar^ the same as tile set losing the adhesive method. 

Apply the x«ll tile in level rows on top of the cove base by either the 
floating metlKxi or the buttering method. After the tiles are set they must 
be beat arxi floated before you grout the joints. 

Beating the Tile- After tiles are set, tlriey mist be beat Into place 
if a smooth wall surface is to be obtained. Vioiations in individual 
thicknesses and differences in depth to \ghich the tiles have been set make 
it necessary to bring the whole surface into a uniform, snroth plane. The 
only tools needed for this operation are a banner and a xrooden block. 

To beat the tile into a smooth surface, hold ti^ block at one end with 
the flat side against the surface of the tile. Then move the block alcng the 
wall and beat the tile in. 

After ccnpleting the beating operation, clean the tile joints to allow 
room for the ^rout material. 

Floating the Tile. The ptjrpose of floating a tiled surface is to aline 
the tile and space the joints like they were before they were beat in. During 
the process of beating the tiles, you set up ^dlnrationj that could bring 
moisture to the surface (back of tbe tiles) and cause seme of the tiles to 
be loose. To get these tiles back in their proper position, you must gently 
float the tiled surface with a beating block. 

Hold the block witii the flat face against the tiled surface and morve it 
back and forth, applying very little pressure. Adjxist the space betireen the 
joints with the point of your pointing trowel. Allow the tiles to set for 
at least 30 mdxiutes, while you are mixing the tile grout. 

Preparatloa and Layout of Floor Tile 

Hie sucoeas of a good tile floor job depends primarily on the condition 
of the floor you apply the tile to. Floor tile can be installed by the same 
two methods *fji&t are used for installing wall tile , the adhesive method and 
the cement mastic method. 
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Preparatixxi of the Flcxnr, Preparaticn of the floor consists of recnofving 
the fixtiice» nd repairing or leveling the floor. When tiling a bathroom 
floor, it is tMwally timesaving to remove a coomcxie but it is visually easier 
to tile acomd the bathtub* Bemanber if you tile arour^ a fi^cture leave a 
space of 1/4 Inch between it and the tile. Fill the space with grouting. 
This will provide for expansion and contraction of roaterials . 

If you decide to tile under the ccomode., as shown in Figure 49, it will 
be necessary to use longer holddown bolts and either use an expansion on t-he 
floor flange or tvro wax rings around the discharge opening when you replace 
it. The tile needs to come to within 1/2" of the flange instead of the 1/4 
inch when you tile around the cannode. 

After you have reoooved the fixtures you niist decide ^diich metiixxi you 
are going to use to Install the tile. Floor tile must have a very firm base 
or they will \rork loose and crack. The method of installing floor tile is 
usually determined by the type of construction. If it is new construction, 
that section of the floor can be recessed so concrete can be poured to form 
a firm base, as shoMn in Figure 50. Notice how the subfloor is lowered so 
that the concrete base and ceramic tile will be flush with the finished floor. 
Vlien laying tile on a concrete base such as this, the tile is normally installed 
by the cement mastic method. This method is very in bathroom floor - 

construction ^^lere water could be a probleoa. 

If the building is already built, the flooring can be cut out with a 
power saw, but the easL-2st way to tile the floor is to cover it with a Vinch 
to 3/4- inch plyvrood. Give the plywood a prime coat before applying the adhesive 
to set the tile, as shown in Figure 51, The floor, of course, is higher than 
the adjoining floor but bullnose or trim tile can be laid or a marble doorway 
saddle can be used to finish the tile edge, as shown in Figure 52. 

Another type of installation consists of removing the old floor down 
to the subfloor and filling in with plywood of the correct thickness to 
bring the tile level with the original floor. Usually %-inch or 5/8-inch 
plywcKxi with building paper under it will make it the correct thickness; 
however, it depends cn the thickness of the original floor. 

If you are installing tile over a concrete surface, such as a concrete 
slab, that has already been poured, it should be roughened so that you can 
obtain a good bend for the tile. 

Prqpratiai of Doors and Door Casings. If you change the height of the 
floor by ai^Utog tile you will have to cut the inside door casing. This should 
be done beflliv laying the tile. Figure 53 shows how the casings are marked so 
they can Isfijqut: off. 

If the tile are laid directly on the floor, place a tile against the 
casing, as shown in Figure 53A, and mark it with a pencil. If you are covering 
a floor with plywood, mark the casing with a tile oa top of a scrap of plywood, 
as shown in Figure 53B, When cutting the casing, do not saw through the other 
side of the casing. The door is marked by placing the saddle against it, as 
shown in Figure 54. 
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Figure 49. Tiling 'Ubder a Caamode 




Figure 51. Preparing an Existing 
Flcx>r for FIcxdt Hie 



MARBLE THRESHOLD 
OR SNUBNOSE TILE 



Figure 52. Finishing Doorway with 
a Saddle 




Figure 53. Marking Door Casing aJ.1ov at least 1/2 inch 

clearance for the door to 

69 

334 

o 

ERIC 




DOOR 




Figure 55. Buttering Qiaarry 
Tile 



MARK 

WITH PENCIL 



Figure 54. Mar'<ing the Door 



Layix^g (Xit the Job. Before you start setting floor tile, check the 
room for squareness . If it is square measure and mark the center of both 
walls and snap a chalk line across the laigth and width. If the room is 
not square try to plan your tile so ths cut tile will be in an Inconspicuous 
comer, such as b^iind the ccnmode. Obce the room is quartered, layout the 
tile in the pattern desired to see if any tile will need cutting or if the 
chalk lines need to be adjusted to aid in fitting the pattern of tile. When 
the setting of the tile begins start frcm the center of the roan and work 
each quarter until the entire area is tiled. 

Setting Floor Tile. <An adhesive mastic is usually xjised over wood surfaces 
vAiile cement mastic is used over new or existing concrete surfaces. Preparation 
of the bedding surface needs to be done before setting the tile. Wbod floors, 
such as plywood, inust be sealed with a sealer or shellac following the same 
procedures as for wall tile . Concrete surfaces shcxild be roughened for 
bonding rucpooscl and sprayed with water where the tile are going to be set. 
This will -gssw&at the concrete f rom absorbing water from the cemait mastic used 
to set the tile. 

MdsrIc TLle. If an adhesive mastic is used, follow tha same procedures 
as used iil-^tillng a wall, i.e. , hold the trowel at an angle of approximately 
30O and it will spread the proper anount of adhesive. If cement mastic is 
to be used, soak th6 mosaic tile in water prior to use for several hxcrs. 
When you are ready to use tiiem stack them near the work area to permit drainage 
of any excess water. The cement mastic is spread 1/8"' thick over a roughened, 
wet concrete surface. In both cases tiie sheets of mosaic tile are set in the 
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mastic, being sure -to place each sheet next to the other tnaintainixig the 
same spacing mnd allgcment. Care also needs to be taken to assure the 
pattern, if -any, is placed in the sane direction, Ot^e the tile are set 
they neod to be beaten and floated just like wall tile . If any tiles 
need reall^ied, move than laterally with a pointing trowel. Never lift 
the tile because it will break the boxxi and they will ha\7e to be reset. 

Quarry Tile. Quarry Hie are usually set in a bed of cement mastic 
1/4". thick, consisting of a mixture of 1 part portland cement to 3 parts 
fine sand. After properly mixing the materials, spray the concrete slab 
with water vAiere the tile is going to be set. This will prevent the 
concrete from absorbing water from the mortar used to set the tile. 
R^>eat the -netting of the slab at intervals if the concrete surface tends 
to dry out. 

There are tw ways of setting quarry tile, one in a 1/4 full bed of 
mortar and the other is buttering the tile. It consists of placing five 
small motx-ids of mortar on the ba(5k of each tile, as shown in Figure 55. 
Using your trowel, apply a small mound or mortar on each comer and one 
in the center of the tile. Then turn the tile over, set it on the slab, 
and tap it lightly with the handle of your trowel or a mallet; tiiis will 
spread the mortar evenly over the bottom of the tile. To aid in keepli^ 
the tile straight and a}.lgned strlx^ a mason's line along die front edge 
of the tile. Set the tile stratlng at the center and wcsrk towards the 
walls. When the first vcm of tiles is set, place a stral^tedge or a lor^ 
level over them and adjust the tlJ.e by lifting than (addli^ noartar) or by 
tapping them down (beating them In) with a mallet until the row is level. 
Check the tile to be sure it is level. Normally, thick joints are used 
between qjsnnzy tile, so set the ranalning tile In the first row 1/2 inch 
apart, using small pieces of wood as spacers. The beating in and floating 
of tile set in cement mastic can be done in one operation. Be sure the 
tiles are seated by using a wooden block and strildng it with a banner. 
If the tiles need realining, move them laterally by Liserting a wedge between 
them and sliding the tile. Never lift the tile because it will break the 
bond and have to be reset. 

Grouting. Grouting seals the joints in between the tiles and gives 
the surface a finished appearance. The success of any tile job depends 
greatly on the application of tiie grout. 

Grouting Wall Tile. Wall tile should be grouted after the wall tile 
have set a irnTiiinin of 30 minutes . It is best to wait a period of 24 hours 
before groutiog the tile. The grout can be portland cement or a ccnmercial 
grout. 

To m±x~jlie grout, pour atout 1 inch of water into a clean bucket and 
add about 2 of 3 handfulls of white portland cement or commercial grout. 
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Md enough grout to^ make a t±ick paste. The paste is mixed thick because 
the tiny losps >rlll n±x: easier when the mix is thick. After the grout is 
thorou^ily laixBd, add enough water to give the mix a thin, creatny consistency. 
To app^ the grout to t±ie tile joints, use a water brush (long fiber paint brush) , 
sponge float, rubber float, or a squeegee; dip whichever tool is used into the 
grout and thai go across the grout joints in various directions (both with and 
across the joints) until the grout is flush with the surface of the tiles. 
If the joint^i are not taking the grout - readily add a little more water. This 
will make the grout thin enough to peietrate every joint. When all of the 
joints are filled flush with grout, use the jointer to compact the grout 
as shown in Figure 56. This jointer, which is made of plastic, works in a 
manner similar to the one you used on brick joints. During the process, grout 
will appear on the surface of the tile. 

Washing. Wash the tile with a clean brush and a bucket of water, ^/tet 
the brush and wash the surplxos grcut from tiie tile. After going over the 
surface a couple of times with the water brush, wipe the surface thoroughly 
with a squeegee, as shown in Figure 57. After nearly all the grout is removed 
from the surface of the tile, finish smoothing off the joints by gently rubbing 
over them with a danp cloth. 

Try to bring all joints to an even depth of 1/32 inch below the 
surface of the tiles. As the tile joints dry (cure), wrk the joints over 
lightly with a danp cloth to prevent them from drying too fast, thereby 
causing the grout to crack. 

As long as the joints are rubbed with a damp cloth, there will be a 
thin film of grout on die tiles. When the tile joints are properly cured, 
clean the tiles by rubbing them with a soft dry cloth. 

Grouting Floor Tile* If the tile such as mosaic are set like wall tile 
with adhesive mastic then wait a minlnum of 30 minutes before grouting. You 
should grout floor tile set. with cement mastic within 2 or 3 hours after 
they are set so that a good bond will be obtained between the mastic xised to 
set the tiles and the cement grout. When grouting quarry tile, you can prepare 
the grout mixture with the sama ingredients as the cement mortar used to set 
the tile or with T^*iite poirtland cement grout. 

The grout mixture for quarry tile is made of 1 part portland cement 
to 2% parts sasid. Add enough water to the mix so that it has a creamy consis- 
tency. Before grouting the tile, remove the wood spacers. After grouting a 
section of ti» tile joints, rub a wet cloth over them to force the grout into 
the joints ao that tStsy are filled just below the surface, approximately 1/32 
of an inch. Continue this procedure until all of the joints are grouted. 

Wiashifig the Tile. Vlien grouting is cooopleted, wait about 30 minutes and 
wash the tile with a wet cloth to remove any casent spots cn the tile. Then 
rub over the tile with a dry cloth. 
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(inrlng the Tile Joints. You can cure the cement mastic joints by 
placing vret^burlap bags over the surface for 24 tours to keep the grout 
fron cracking. When you remove the burlap bags, wash the tile with water 
once again. If the caiient grout causes discoloration of the tile, the 
true color of the tile can be restored by applying one or more coats of 
linseed oil. Otherwise cure the joints as you would wall tile. 

SIjMIARY 

The term "ceramic tile" can mean many types and shapes of ceramic 
tile; glazed tile for wall, nonglazed for floors. All walls and floors 
should be laid out before mastic is applied. Never apply nore than you 
can cover before mastic dries. Cut material slwuld be laid to one side 
within easy reach. When grouting, make sure all joints are full, neat 
and clean. 

QUESriCtB 

Refer to ycwr asslgrment materials and answer the following questions, 

1. What is the difference between ceramic woall tile a»i ceramic floor tile? 

2. When placing a floor, v^t two types of tile could be used? 

3. What class of tile will absorb less than 3 percent of its weight 
in moisture? 

4. What is the most ccnmon size of ceramic tile? 

5. What are the lugs on ceranic wall tile used for? 

6. Glazed exterior tile are of what class? 

7. What class of tile resists the absorption of water? 

8. What type of tile are small, nulticolored squares, rectangles or 
other shapes positioning on sheets to form a pattern? 

9. What is added to tile to form a nonslip surface? 

10. A nonvitreous tile will absorb 
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VULNERABILriY OF AFSC 552XL TO OPSEC VIOLATIONS 

OP TrnT^T! 

Given a list of operational activities related to AFSC 552X1, select 
the activities indicating OPSEC vulnerabilities for AFSC 552X1. 

EqunMEm" basis of issue 

SG J3ABR55231 OOO-III-l 1/student 
WB J3ABR55231 000-III-l~Pl 1/student 

PROCEDURE 

Given a list of operational activities related to AFSC 552X1, select 
the activities indicating OPSEC vulnerabilities for AFSC 552X1. 

MISSION I 

1 . The program OPSEC means 

2. Tt)& goal of the OPSEC program is to prevent 

and existence of these forces or operations. 

3. list sdbc ways in ^^ch our intelligence data cauld be conpiled by 
foreign agents. 

a. 

b. 



c, 
d. 



e. 



f. 

1 
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4. Wiat channels are available for the mascriry specialist to report 
siispectiad teC3urlty violations? 



5. The four types of security threats are: 

a. 

b. 





Every menfcer of the Anoed Forces is a x»tential target for espionage 
because each possesses access to 



7. If you know of any attecopt to solicit information that could be of 
intelligence valxae, you should 



MISSION 2 

Prom the following list of operational activities related to AFSC 552X1, 
select those activ5,ties indicattag OiPSEC vulnerabilities by placing a check 
in the space provided. 

1. While vsorking in a hangar, you observe several aircraft being 

camouflaged. You discuss this with a friend in a bar downtown. 




2. liQttrfCucfy: the plans for a ne^ cocnnand post building and 

a job In an alert facility, you learn that the 
base has been placed on alert status to support an 
IS exercise, 

4. You mention to a friend that your latest job consisted of 

constructing new storage facilities for jet fuel. 

5. You tell your wife and kids about the huge, funny looking 

bcnbs yen saw being loaded aboard an airplane today. 
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BASE CIVIL ENGINEER OPGANIZATION AND CAREER FIELD ORIENEATION 
OBJECTIVE 

Given a chart of the CE organizational structure and a list of CE functiOTxs, 
describe the mission, organization, functions and responsibilities of a ci\dl 
engineeirlng organization. 

BQUUWENT BASIS OF ISSUE 

SG J3ABR55231 000-III-2 1/student 
WB J3ABR55231 000-III-2-P1 1/student 

PROCEDURE 

Given a chart of the CE organizational structure and a list of CE functions, 
describe the missiai, organization, functixais and responsibility of a civil 
engineering organization. _ 

" MISSION I 

1. Using Figure 1, in your studyg-oide fill in the names of the shops in 
the structures section of the Base Civil Eiiginet-r Organization Chart on the 
next pag^. 

a. 

b. 

c. 

d. 

e. 

f. 



2. For a*lMW|fr civil engineering organization to meet its mission, it is 
responsibal^^?*: " . . 

3. IdsZ Ijake^mpfea. major functional sections that make a civil engineering 
organlzatLbiif^ " 

a. e. 



b. f. 



c. 
d. 



g. 
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4. Civil Engineering has a direct ccxribat support role. This is the reason 
for assigned military personnel . You fulfill this role by being a nx^nber 
of a team, 

5. If you were assigned to a squadron that performed only heavy repair and 
major construction, you would be assigned to a squadron. 

6. Sewage plants and systems are under xohat section of the BCE organization? 

7 . Who cotmvmds the BCE organization? 

8. What are the major work areas under operations? 

a. d. 

b. e. 

c. f. 

9. Name the three areas where a masonry specialist could be assigned to 
perform their duties. 
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WB J3ABR55231 00O-II-2-P2 
PRDPEKTY ACOOUNrAEILmr AND RESPC«^SIBILITY 

OBJECTIVE 

Given information, identify responsibilities and procedures for security 
and accountability of CE property. 

EQUIP^EN^ BASIS CF ISSUE 

SG J3ABR55231 000-III-2 1/ student 

WB J3ABR55231 00O-III-2-P2 1/ student 

PROCEDURE 

Given information, identify responsibilities and procedures for security 
and accountability of CE property. 

MISSION I _ 

1. Who is responsible for public property in possession of the Air Force? 

2. What are the three types of responsibilities? 

3. What is pecuniary liability? 

4. What is the title of Air Force Regulation 67-10? 

5. Who is responsible for all property issued to BCE organizations? 
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STRUCrURAL/PAVH^ENIS ORGANIZATION 

0Bjn:n:TVE 

Givai information, describe the orgatnization of t±>e strucUiral/pavaQsnts 
career field. 

EQUIPMENr BASIS OF ISSUE 

SO J3ABR55231 000-III-2 l/student 
WB J3ABR55231 000-III-2-P3 l/student 

PROCEDURE 

Given informatics! , describe the organization of the stoic tural /pavements 
career field. 

MISSION I 

1. Vftiat identifies people to ths 3tcuctural/pa^;etnents career field? 

2. Describe the duties of the structuxal/pavements career field. 



3. Why are personnel sarving in this career field subject to deployment? 
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WB J3ABR55231 000-III-2-P4 



CAREER LADDER PRDC3RESSI0N 

CBJECnVE 

Using information provided, describe the duties and responsibilities of 
AFSCs 55231/51 end the requirsnfints for carecar ladder progression. 

ECynPMENT BASIS OF ISSUE 

SGJ3ABR55231 000-III-2 1/student 
WB J3ABR55231 000-III-2-P4 1/student 

PRIXEDURE 

Using information provided, describe the duties and responsibilities of 
AFSCs 55231/51 and the requirements for career ladder progression. 

MISSION I — 

1. To locate the duties and responsibilities of a masonry specialist which 
Air Force Regulation vrould yon use? 

2. Using the following breakdown of AFSC 55251 refer to your Study Guide 
and identify the meaning of the five digits used? 

a. 55 

b. 2 



d. 1 



3. Using Figure 4 in the Stxjdy Guide, list twa tasks from each paragraph on 
the duties and responsibilities of a masonry specialist. 
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4. CoDopIete. ttiie following items by entering the duty AFSG and the title of 
each AFSC fio^^the statements listed belowr. 

a, A chief master sergeant from the masoniy career ladder mist possess 
v*iat AFSC and duty title? 



b. Upon prcGiotion to staff sergeant, ^'^ch AFSC will you start to be 
traixied into? 



5. A dual channel training program consists of \^t? 

6. To be promoted to senior ainnan (E-4) \ghat AFSC mist you have? 

7. Howr long do you have to be on OTT before being upgraded to the 5 level? 
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WB J3ABR55231 000-III-3-P1 



PREPARING FOR PLASTER OR STUCCO 

OBJECTIVE 

Uslxig information provided, identify the materials used in processing 
mortar and plaster mixes . 

EQUIPMENT BASIS OF ISSUE 

SG J3ABR55231 000-III-3 1/student 
WB J3ABR55231 000-III-3-P1 1/student 

PROCEDURE 

Using information pixvided, identify the materials vised in processing 
mortar and plaster mixes 

MISSION I _ 

1. Plaster and 'sdacco is a caa±>ination of 

2. The three main cementing agents in plaster are 

, and . 

3. What effect do admixtvnres have on plaster? 

4. What will too vajdi water in the base coat cause? 

5. Plaster is normally applied in three coats, what are they? 

6. When plaster is applied to an exterior it is called? 

7. What is the most coranon material used for a plaster base? 

8. Why would you \ase a screed when plastering a wall? 

9. What i* taae- puspose of a ground? 

10. Hew wuck^ a nosonxy surface should be roughened for bonding? 

MISSION II 

VSatch the followiiig by placing the letter of the answer from Colunn B 
beside the number of the Colunn A itan or items that most nearly describe it. 
Each elenent in Golmii B may be tised more than once, err not at all, 
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Cahjcm A 
Situation 



Column B 
Types of Base 



Applying plaster to a 
surface that requires 
six:tijon and mechanical 
bonding 



Applying plaster to a 
base that requires special 
furring nails. 



Applying plaster to a 
siorface that requires 
danpening of the base 
material. 

Applying plaster to a 
base that.has diamond 
shaped keys 



Applying plaster over 
a dash bond 



a. 


wOOQ JL^Cn 


b. 


Metal Lath 


c. 


Metal Wire 


d. 


Gypsum Board Lath 


e. 


Insulated Gypsum 


f. 


Masonry 
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LAIH INSTAILATION 

OBJECTIVE 

Vforking individtjally, but as a mesiber of a team and with instructor 
assistance for most parts of the task, install lath to receive plaster or 
stucco. The lath most be ready for a scratch coat of plaster or stucco. 

EQUIR«3^ BASIS OF ISSUE 

SG J3ABR55231 OOO-IiI-3 1/ student 

WB J3ABR55231 000-III-3-P2 1/ student 

tfeLSon Hand Tools 1/ student 

Lath Material 1/12 students 

Nails 1/ student 

PRCXEDUEE 

Vforking individually, but as a member of a team and with instructor 
assistance for ifl6st parts of the task, install lath to receive plaster or 
stucco. The lath most be ready for a scratch coat of plaster or stucco. 

MISSION I 

1. Obtain the necessary tools for installing metal lath. List these tools, 



2. Secure the lath to the framework with appropriate securing devices. 

3. Secure inside and outside comers as necessary. 

4. Install screeds and grounds as necessary 
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WB J3ABR55231 000-III-3-P3 



MIXING AND APPLYING A SCRAIXH COAT 

OBJECTIVE 

Working individually, but as a ina3±)er of a team using masonry tools and 
widi instructor assistance for most parts of tte task, mix, test for consistency, 
and apply a scratch coat of plaster. Surface must be ready to receive a brown 
coat of plaster. 

Ec^niMwr BASIS of issue 

SG J3ABR55231 000- 111-3 1/ student 

WB J3ABR55231 000-III-3-P3 1/ student 

Mortar box 1/12 students 

MLxing tools 1/12 students 

Plaster materials 1/12 students 

Mason Hand tools 1/ student 

PROCEDURE _ 

• " ' MISSION I 



1. Obtain the necessary tools, equipment and materials required for mixing 
plaster mortar. 

a. List the tools req'iired: 



b. List the ingredients of the mortar to be mixed: 



2. Screen and mix the ingredients in their proper proportions. 

3. Exanine the consistency. 

4. Use a ha&Ac and trowel and apply the plaster to the stud mDunted lath, 
a* Apply sufficient plaster to key properly on the lath. 

b. Apply suJ^icient plaster to achieve mininun scratch coat thickness. 

5. Scratch Htp Burf ace to provide a good bend for the brown coat. 

6. Establish the thickness reference for the coat. 

NCHE: Allow the scratch coat to dry but not harden before building the 
screeds for the brown coat. 

7. Clean and store the tools and eqtdpment. 
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WB J3ABR55231 000-III-3-P4 



MDmC AND APPLYING A BROWN COAT 

OBJECTIVE 

Vforking individually but as a vasibexr of a team and vdth instructor 
assistance for most parts of the task, mix, test for consistency, and 
apply a brown coat of plaster. Surface roast be covered with na visible 
voids and must be ready for a finish coat or to receive tile, 

EQUnWENT BASIS OF ISSUE 

SG J3ABR55231 000- III-3 1/ student 

WB J3ABR55231 000-III-3-P4 1/ student 

Wbrtar Box 1/12 studen.ts 

Mixing Tools 1/12 students 

Plaster and materials 1/12 students 

lykson Hand Tools 1/ student 

PRDCEDUEE 

■ • MISSION I 

1 . Obtain the necessarj'- tools , equipment and materials reqxiired for mixing 
plaster mortar. 

a. List the tools required: 



b. List the ingredients of the mcartar to be mixed: 



ERIC 



2. Screen and mix the ingredients in their proper proportions, 

3. Mix enough plaster mortar to cover the scratch coat. 

4. Test for consisteaicy, 

5. Use a hfp^ and trcwal and apply the plaster to the scratch coat. 

a, J^^y sufficiait plaster to properly bond to the scratch coat. 

b. .^piil|L.aj£flcieht plaster to achieve miji1ni.in brown coat thickness, 

6. Scarify the brown coat, or leave the surface snooth. 

7. Establish the thickness references for the finish coat. 

8. Clean and store the tools and equipcaent. 
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WB J3ABR55231 000-III-3-P5 



MIXING AND APPLYING A FINISH COAT 

OBJECnVE 

Vforklxig indivicJually, but as a menber of a team, observing safety 
procedures and with instructor assistance for tnost parts of the task, mix, 
test for consistency, and apply a finish coat. Surface inust be covered v/ith 
no visible voids and have a smooth or textured surface, 

EQinPMENr BASIS OF ISSUE 



SG J3ABR55231 000-III-3 1/ student 

WB J3ABR55231 000-III-3-P5 1/student 

Mortar Box 1/12 students 

Mixing tools 1/12 students 

Plaster materials 1/12 students 

Mason hand tools 1/student 

PRDGEDURE 

MISSION I 

1. Obtain the necessary tools, equipoaent, and naterials required for mixing 
plaster mortar. 

a. List the tools required: 



b. List the ingredients of the mortar to be mixed: 



2. Screen and mix the iiigredients in their proper proportions. 

3. Test for consistency. 

4. Apply the finish coat to the brown coat in sufficient thickness to allow 
the final auc^ace to be textured. 

a. The ^tndLsh coat thickness slx>uld not be less than l/8--inch, 

b, Vfee tiie brown coat, if required. 



3. Use the appropriate tools and techniques to create the specified finished 
appearance. 

6. Clean and store the tools. 
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MISSION II 

Vfcen sfaduLd the screeds for the finish coat be fcfrmed? 

What is used to wipe out the angles (comers) on a finish coat? 

How can a texture be applied to the finish coat? 

What type of finish coat mixtures are used by most plasterers? 

A putty coat finish consists of? 
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WB J3ABR55231 000-III-3-P6 



MMNTAINING AND FEPAIKENG PLASTERED SURFACES 

OBJECTIVE 

Vforklng as a menber of a team, using tools provided, and with instructor 
assistance for most parts of the task, inspect a plastered surface and identify 
and determine the cause of any dainage, then repair the areas bringing them 
back to within 70% of original condition. 

EQJIE^ENr BASIS OF ISSUE 

SG J3ABR55231 000-III-3 1/ student 

WB J3ABR55231 000-III-3-P6 1/student 

Martar box 1/12 students 

Mixing tools 1/12 students 

Plaster materials 1/12 students 

Mason hand tools 1/student 

PROCEDUKE — 

MESSION I 

NOTE: The instructor will direct you to a damaged plastered surface. 
Inspect the danaged surface and answer the following questions, 

1. Name this type of damage. 

2. What caused this damage? 



MISSION II 

1. Using the ^propriate tools, prepare the crack for repair. 

2. Determine the type and amount of patch material to be used. 

3. Mix the patcdi nugt^erlal . 

4. Apply aod tixdsti the repair surface. 

5. Clean and-^tpove the tools. 

MISSIC»I III 

Match the following by placing the letter of the Column B item beside the 
ntnber of the Column A item or items that most nearly describe it. Each element 
in Coluim B may be used once, more than once, or not at all. 
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Goluan A 



Colunn B 



1. inlying a creamy mixture to 
a crack with a paiat brush 

2. Replastering with the same 
materials as original job 

3. Repairing a job that consists 
of several small lined cracks 

4* Use the same materials and 
procedures to repair as 
map cracks 

5. Replastering a job caused by 
a plunbing leak 

6. A crack that extends all the 
way thru the plaster 

7. Indicated by bulging and cracking 
of large areas 

8. Caused by too rapid drying of 
the svprface 



a. Stn.ictural cracks 

b. Shrinkage cracks 

c. Loose plaster 

d. Map cracks 



MISSION 17 

1. What are sane of the causes for plaster cracking? 

2. To what extent should material from a structural crack be removed to 
effect a good repair job? 

3. Vlhat is the proper procedure for repairing map and shrinkage cracks? 

4. What corrective action mast be taken before repairing plaster tiiat has 
been loosened by moisture? 
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WB J3ABR55231 000-III-4-P1 



USING STANDARD PUBLICATIONS 

OBJECTIVE 

Given AFR 0-2 aiui a list of publication numbers and titles, locate 
desired information in the nunerical index, with instructor assistance for 
most parts of the task. 

Given a cooinercial publication and a list of masonry tools and equipment, 
locate desired information in the conmercLal publication, with instructor 
assistance for most parts of the task. 

Given an Air Force regulaticgi, mai^ual, and panphlet, locate desired 
information in the publication, with ixis true tor assistance for most parts 
of the task. 

EQUIPMEOT BASIS OF ISSUE 

SG J3ABR55231 000-III-4 1/stxKient ~ 

WB J3ABR5523i 000-1II-4-P1 1/student 

AFR 0-2 1/2 students 

AFR 85-1 1/2 students 

Contnercial Publication 1/2 students 

MISSION I 

PROCEDURE 

Given AFR 0-2 and a list of publication numbers and titles, locate 
desired information in the numerical index, with instructor assistance for 
most parts of the task. 

1. The AFR 0-2 is an Aix Force 



2 . This regulation is dated and supersedes the 

one dated . 

3. An '^Explanation of Symbols'' is found on page . 



4. Why are the letters M, R and P placed in front of the publication numbers 
in AFR 0-27 



5. Current distribution synbols are 
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6. Belcw is a list of standard publication numbers. Locate the numbers in 
the AFR 0-2 aend record the title for each one in the space provided. 





AFP 50-6 


b 


APR 127-12 


C. 


AEn 92-1 


d. 


AFR 39-29 


e. 


Am 205-1 


f. 


ARyl 400-2 


g- 


ASM 85-16 


h. 


AFP 211-10 



7. Belcw is a list of standard Air Force publication titles. Locate the 
titles in AFR 0-2 and record the ntinber of each in the space provided. 



a. ^ ^_ Siqjport for Civil Air Patrol, 

b. Air Force Acadony Preparatory School, 

c. Wartime Search and Rescue Procedures. 

d. ^ Flight Weather Brief irAg. 

e. Preventive Dentistry Program for 

Children 



MISSION II 

PRiXEDURE 

Given a canmercial publication and a list of masonry tools and equipment, 
locate deslcei jbfifoxnation in the coranercial publication, with instructor 
assista n ce for inost parts of the task. 

Using, a OQLBBIATT CAIALOG, refer to tha general index and locate the 
followiiig todilft^and the cost of each. Enter this infotmation in the blank 
spaces provldea belcw. Each item nust be ansv^ered correctly, 

ITEM PAGE NUMBER COST 

a. Concrete mixer, 5 cubic feet 

capacity 
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n!EM PAC3E NUMBER CX3ST 

b. Brick bath brush, 7%" X 3 3/4", 

trlmoBd W' 



c. Bricklayers' Hainners, 12 oz., 

head 

d. Cement Mascjn's Apprentice Tcx)l 
Kit 

e. Masonry Drill, %" Dia. , 6" 
drill length, %" Shank Dia. 

f. MDrtar Hoe, 5%" handle, 
10" Blade 



MISSION III 

PROCEDURE 



Given an Air Force Regulation, manual, pamphlet, locate desired infornation 
in the publicaticn, with instructor assistance for most parts of the task. 

Using AFR 85-1, find the ans^^rs to the following questions or statenents. 
Also give the page and paragraph nutrber references for your answers . 

1. In a civil engineering organization, who is responsible for the management 
of the prime base engineer emergency force (Prlne BEEF) contingency planning, 
disaster recovery, and readiness training programs? 



2. Vtiich section of each chapter is directive in nature and does not contain 
optional procedures? 



3. Define an Urgent Job Order by giving the time limit required for acconplishnKnt . 



Using AFP 85-1, locate the answers to the followii^ questions or statements. 
Also give the page number reference for your answer. 
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1 . When xising a ladder , you should not lean your body more than 
beyond the sloe rail* 

2. Are goggles required when txininirig t±Jomy trees? 

3. If you should touch poison oak, should you do at once? 



Using AEM 91-31, locate the answers to the foll<wing questions or 
statenients. Also give the page nuDber reference for your answer. 

1. What is the responsibility of ffejor Ccranand Level? 



2. When using steed decks, they should be shop coated or 

3* Slate roofing has been produced for more than years. 
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WB J3ABR55231 000-III-5-P1 

cur, DRILL, AND SHAPE TILE 

OBJECTIVE 

Given specifications and the tools and equipment for tile w>rk, and 
observing safety precautions, cut, drill and shape ceramic tile, with 
Instructor assistarice for tnost parts of the task, 

EqUIEWEKr BASIS OF ISSUE 

SG J3ABR55231 000-III-5 1/ student 

WB J3ABR55231 000-III-5-P1 1/ student 

Power tile saw 1/12 students 

Tile cutter (manual) 1/4 students 

Hand tile nippers 1/ student 

Electric drill 1/6 students 

Mason hand tools 1/ student 

MISSION I — 

PROCEDURE 

Given specifications and the tools and equipment for tile work, and 
observing a7fety precautions, cut, drill and shape ceramic tile, with 
instructor assistance for most parts of the task, 

CUTTING TmS WriH A POWER SAW 

1. SAFETY PRECAUTIONS 

a. Remove all jewelry. 

b. Keep your hands away from the saw blade, 

c. Wear goggles \*iile operating the saw. 

d. Keep all perscDnel away from the working area, 

e. Keep tiie work area clear of debris. 

2. FREQFERAX31QNAL CHEX3C 

a. Check the ti^tness of the blade. 

b. Check the water supply. 

c. Check the moving parts for freedom of movement, 
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QPER^GNAL PROCEDURES 

a. Mark the tile to be cut, 

b. Position t±ie tile. 

c. Start the saw. 

d. Move the saw sickly through the tile. 
POST-OPERATIONAL CHEOC 

a. Shut off the engine, 

b. Shut off the water, 

c. Discoraiect the power supply, 

d. Visually inspect the saw, 

e. Clean the saw, 

CUTTING THJE WUH A THJE CUTTER 
Mark the tile to be cut 
Position the tile 
Score the tile 

Break it by pressing down on the handle 
Clean the tile cutter 

DRILLING THE WTTH AN ELECTRIC DRILL 
SAFETY PRECALrriONS 

a. Remove all jewelry. 

b. Wear g^'^ggles, 

c. Keer> work area clean, 

d. Keep .JLl p?'i5-i3onnir: 1 -^lear of the work area, 
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2. FBEOFERmONftL CHEX3C 

a. Chock all the wiring and the grouond. 

b. Check the bit for shaxrpness. 

c. Check the bit for size and adaptability with the material to be cut. 

3. OFEEIATIONAL PROCEDURES 

a. Locate and mark the position of the blade. 

b. Position the tile. 

c. Drill the hole. 

4. POSr-OPERATICNAL CHECK 

a. Disconnect the power su^ly. 

b. Visually inspect the drill acvd bit. ~ 

c. C3.ean the drill and wsrk area. 



Using the tile nippers, shape a ceramic tile to fit around a pipe as illustrated. 



mE NIPPERS 




ERIC 



Tile Shaped to Fit Around a Pipe 
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H3L£ BREAKER 

1. Mark die hole to be cut. 

2. Seat the tile finnly in the hole breaker. 

3. Ti^tei;! the clamps against the tile evenly. 

4. Give the tile a sharp blow with the tile hamner. 

5. Use the chisel end of the tile hammer to shape the hole. 
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WB J3ABR55231 000-III-5-P2 



lAXCUr AN AREA FOR WALL THE APPLICATION 

QBJECITVE 

Vforking as a member of a team, layout an area for tile and determine 
the number of tiles requixed. The completed area must be ready for the 
application and the quantity of tile determined. Instructor, assistance 
may be provided for most parts of the task. 

BQUH^IENT BASIS CF ISSUE 

SG J3ABR55231 000-111-5 1/student 
WB J3ABR55231 000--III-5-P2 1/student 
Mason hand tools 1/student 

MISSION I 

PROCEDURE — 

Vforking as a member of a team, layout an area for tile and detecmine 
the nucnber of tiles required. The ccnpleted area nust be ready for the 
application and the quantity of tile determined. Instructor assistance may 
be provijded for most parts of the ta^k, 

1. Inspect the selected surfac ^ for holes, cracks, ridges, stains, oil and 
vraxes. 

2. Repair the cracks and fill the holes witii an appropriate pa^tch material, 

3. Remove the stains, oils, and waxes with an a p propriate cleaning agent • 
NCQE: Viear proper protective devices and insure adequate ventilation. 

4 Remove high spots and ridges from a mortar wall with a rubbing brick. 

5. Sweep dovn die surface to remove sand and other loose particles. 

6. list fi>Llc3wli^g Information; 

a. TotQU^area to be covered is sq, ft. 

b. Slz^ -e£-tile Is X 



c. Size of base cove X 

d. Size of cap X 



27 

369 



ERIC 



BEST COPY AVAILABLb 



?• Conpute the nunber of ceramic tile required to cover the vzall specified 

by your instructor. Use a piece of scratch paper and record your answers below. 

a. NuaiMr of base cove tile 

b. NLSQ4)sr of flat tile 

c. NuDber of cap tile 

d. timber of outside comer tile 

e. Niinber of inside comer tile 

8. Run a level line identifying the tc^ of the base cove (height of the cove 
plus the floor tile thickness) , 

9. Run a plunb line to provide a vertical reference. 

10. Determine the nucber of tile to be cut aru.l the size. 
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WB J3ABR55231 000-III-5-P3 



INSTALLING WALL TILE 

QBJECnVE 

Given wall tile, adhesive, and a prepared area, apply the adbjesive and 
tile to a specified area. The tile miist be Installed plimb and l^vel, adhere 
to the stccface, and present a pleas tog appearance. Instructor assistance tnay 
be provided for most parts of the task. 

EQUIPMENr 

SG J3ABR55231 000-III-5 
WB J3ABR55231 000-III-5-P3 
Tile saw 
Tile cuttei- 
Mastic trowel 
Mason hand tools 
Tile 
Mastic 

IiISSION I 

PROCEDURE 

Given wall tile, adhesive, and a pirepared area, apply the adhesive and 
tile to a specified area. lire tile nust be installed plumb and level, adhere 
to the surface, and present a pleasing appearance. Instructor assistance may 
be provijded for most parts of the task. 

1. Obtain the necessary tools to be used for installing ceramic tdLle. Name 
these tools. 



BASIS OF ISSUE 

1/student 
1/ student 
1/12 students 
1/4 students 
1/4 students 
1/student 
1/12 students 
1/12 students 



2. Obtain the other materials that trust be used When laying tile. Name these 
materlais. 



3. V/hat is the clearance of the joint vAien setting tile on a vail? 
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4. Apply mastic, 

5. Set base cove to reference line; space tile and level. 

6. Set first row of tile. 

7- Continue tile installation. Qieck each row for levelness, plumb , 
spacing. Trim comer tile to fit. 

8. Beat in tile to form smooth uniform tile surface. Straighten and 
space tile. 

9. Reinovie mastic v?hich may have sineared over tile surface. 

10. Clean the tools and vjork area, 

11. Return the tools and equipment to the storage area. 
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WB J3ABR55231 000-III-5-P4 
UffOUr AN AREA. FOR FLOOR TILE APPLICATION 

OBJECTIVE 

Wbrking as a maifoer of a team, layout and determine the nuccber of floor 
tile. for an area. The conpleted area must be ready for floor tile application 
and the total number of tile determined. Instructor assistance may be 
provided for niost parts of the task. 

EqUTEMENI BASIS OF ISSUE 

SG J3ABR55231 000-III-5 1/ student 

VB J3ABR55231 000-III-5-P4 1/student 
Mascn hand tools 1/student 

MISSION I 

PROCEDURE 

Vforking as a menber of a team, layout and determijie the number of floor 
tile for Tn area. The completed area must be ready for floor tile application 
and the total number of tile determined. Instructor assistance may be 
provided for most parts of tha task. 

1. Repair or level the floor. 

a. Fill low or uneven spots 

b. Remove high spots and ridges 

2. Sweep down the surface to remove sand and other loose particles, 

3. List the following information 

a. Total area to be covered is sq, ft, 

b. Size of tile is X , 

4. Ccnpute the nuxber of floor tile required to cover the floor specified 
by your instructor. 

a. Total xwjober of tile 

5. Maasure and mark the center of both walls. 

6. Snap a chalk line across both the length and width. 

7. Determiiie the amount of tile to be cut and the size. 
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WB J3ABR55231 000-III-5-P5 



INSTALLING FLOOR THE 

OBJECTIVE 

Given floor tile, adhesive, and a prepared area, apply the adhesive and 
floor tile to a specified area. The tile nust be leveled and spaced, adhere 
to the surface, and present a pleasing appearance. Instructor assistance 
may be provided for most parts of the task, 

EQUIIMENI BASIS ISSUE 

SG J3ABR55231 000-III-5 1/ student 

WB J3ABR55231 000-III-5-P5 1/student 

Tile sav/ 1/12 students 

M^son hand tools 1/student 

Tile 1/12 students 

Mastic 1/12 students 

MISSION I ^' 

PRXEDURE 

Given floor tile, adhesive and a prepared area, ^3ply the adhesive 
and floor tile to a specified area. The tile mist be leveled and spaced, 
adhere to the surface, and present a pleasing appearance. Instructor 
assistance may be provided for most parts of the task, 

1. Obtain the necessary tools for installing quarry tile. 

Name these tools. 



2. Obtain the other materials that inast be used when laying tile, Naine these 
materials. 

3. App^y the adhesive 

InKME: The naatlc may be applied to the entire quarter to be tiled. Begin in 
the ooKtier and WDtk to the center of the room, 

NOGiE: If cmsent mastir. is vised, the tile base must be prepared properly, 

4. Lay the first row of tile in line with the reference. 

5. Lay each succeeding row. Properly space and align, with each row previously 
installed. 
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6. Pound <xi each tile to achieve a level and xjniform sturface. 

7. Remove any excessive mastic that might have sneared over the surface. 

8. Clean the tools and work area. 

9. Return all the tools and equipment to tite storage area. 



33 

375 

o 

ERIC 



WB J3ABR55231 000-III-5-P6 



FINISHING AND CLEANING THE SURFACES 



OBJECTIVE 



Given txx)ls and materials, grcxit tile joints to specified depth and 
clean excels grout from the surface. Finished w^rk nust present a pleasirig 
appearance and the joints filled to the specified depth and excess grout 
recQDved* Instructor assistance may be provided for most parts of the task. 



PROCEDURE 

Given tools and ^ t:u5rials, grout tile joints to specified depth and 
clean excess grout from the surface. Finished wrk must present a pleasing 
appearance and the joints filled to the specified depth and excess grout 
removed. Instructor assistance may be provided for most parts of the task. 

1. Measure the amount of dary grout mix required. 

2. Remove the lazge particles from the dry grout mix. 

NOIE: If these pairticles can be broken xxp easily between the fingers, 
they can be used, 

3. Sift the grout through a screen. 

4. Why is Step 3 imparliant? 

5. Mix the gcout to the proper consistency, 

a, Whfl^t* is the proper consistency f -n: tile ;i2r.>ut? 

b. Add dte water very slowly to keep froci gettir^ the grout too thin, 

6. Apply the grout to the tile joints. 



EQUIPMENT 



BASIS OF ISSUE 



SG J3ABR55231 000-III-5 
WB J3ABR55231 000-III-5--P6 
I^son hand tools 
Rags (polishing) 
Grout 



1/ student 
1/ student 
1/ student 
1/ student 
1/ student 



MISSION I 



376 



EKLC 



1 . Allow tha grout to dry at least 30 minutes » 

8. Remove the grout film. Explain tlie best method of accomplishing this task. 



9. Polish the tile surface. Explain the best method of accomplishijng this task. 



10. Clean the tools and work. area. 

11.,. Return all the tools and equiprnant to the storage area. 
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